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At its laat session the Legislature passed the following 
Joint Resolution : 

Be it resolved^ {the Senate concurring, ) That the Board of 
Commissioners of the GeologioaL Survey of the State be re- 
quested to cause a Survey and Examination of the Anthra- 
cite Coal Jtegion to be made, paying special attention to the 
question of the mpid exliaustion of this most vatuable de- 
posit, more economy in the methods of mining, and the 
avoidance of the great waste and over production now 
threatening rnin to all interested in the trade, and to make 
a special report with reference to these subjects, and sug- 
gesting if possible a remedy for the evils above recited. 

One of the subjects referred to the Board of Commission- 
ers, that of over production, has been happily solved by the 
agreement of all the parties interested to restrict produc- 
tion to the wants of the consumers. Others of these sub- 
jects, such as the rapid exhaustion of the coal, and greater 
economy in the methods of raining can only be answered 
after a careful and exhaustive survey which is now in pro- 
gress, and which only requires a continuance of the appro- 
priation to be completed as rapidly as can be done with due 
regard to accuracy. The subject of the Waste in Mining 
and in the subsequent liandling of the coal is answered by 
the Report herewith submitted. The result though long 
known to thoughtful and observant Mining Engineers is 
sufficiently appallins; when now for the first time laid be- 
fore the public with the details on which the calculations 
are based. That not over one third of the coal lying in the 
ground can ever be brought to market, at least by our present 
methods of extraction and manipulation must serionsly 
impair confidence in the soundness of those methods, and in 
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the ultimate value of this peculiar inheritance of Pennsyl- 
vania. It is to be hoped that the progress of Engineering 
science and skill will do much to diminish if not entirely 
remove this source of loss. 

Accompanying this Report will be found an Underground 
Contour Line Map of a portion of the Schuylkill Coal 
Fields in the vicinity of Mahanoy City. This Map has 
been prepared by Mr. Chas. A. Ashburner, who is now en- 
gaged on a branch of the Anthracite Survey which has 
si)ecial reference to the exhaustion of the coal. It is sub- 
mitted herewith as 3, specimen of the plan adopted for the 
work, and as an illustration of the large amount of infor- 
mation which can be placed upon a Map without confusion 
or overcrowding. 

With this Preface the Report on Anthracite Waste is re- 
spectfully submitted to the Legislature. 

By order of the Board. 

WM. A. INGHAM, 

Secretary. 



• ■ 




615 Walnut Street, 

Philadelphia, December 31, ISSO. 
Prof. J. P. Lesley, State Geologist : 

Dear Sir: About May 1, 1880, I received your instruc- 
tions to prepare a report apon the wastage in mining and 
preparing anthracite coal; and also a notification that the 
report must be f»resented in time to allow of its being 
printed and published by January 1, 1881. 

While tlie time allowed for this work was insufficient to 
permit ninch original investigation, it was possible to gather 
some information on these questions, and to apply this in- 
formation to records of breaker waste kept by some com- 
panies for i)eriods previous to May 1. This has been done 
in every case where sucli rec(»rds were accessible. 

The report explains sufficiently in its wastage chapters 
why a long continued and careful record at many breakers 
is needed for correct averages of waste. 

Sach records must embrace the different varieties of an- 
thracite from the soft coal of the Lykens Valley bed to the 
liard and tongh coal of the Mammoth bed at Hazleton ; the 
differing character of coal shipped, whether of large or small 
sizes ; the steep or flat dip of the coal bed, and the charac- 
ter of the roof and slate partings ; the size and purity of 
the coal bed ; and The physical structure of the coal, by 
which it shatters more or less in the breaker. 

To propei'ly answer such fully stated questions this wast- 
age examination must be continued, using as a basis this 
preliminary report. 

As the report is intended to be used by many persons 
who are entirely unfamiliar with the method of deposit of 
anthracite coal, as well as of the methods of mining and 
preparing i t for market, three preliminary chapters are given 
before treating of the statistics of wastage. 

The first chapter shows how anthracite coal lies in basins, 

(yiiA!.) 
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its method of deposit requiring it to be worked at varying 
angles of dip, from vertical to horizontal, and indeed chang- 
ing in the same colliery ; the proportion that the beds of 
coal bear to eacli other in thickness, and to the thickness 
of the rocks separating them ; and the elate layers which 
overlie Ehem, and wliich are also interleaved in the^ coal 
mass, separating a single coal bed into many benches of coal 
and slate. This chapter is illustrated by a cross section and 
vertical section. 

The second chapter shows how anthracite coal is mined. 
This chapter is copionsly illustrated, the subject being one 
which requires much illustration to brin^ it home to one 
entirely unfamiliar therewith. The entire chapter and the 
accompanying plates were furnished Ijy J. Price Wetherill, 
Associate Engineer of the Philadelphia and Reading Coal 
and Iron Company. 

The third chapter shows how anthracite coal is prepared, 
A plate shows the construction of the breaker, Tliis also 
is from Mr. Wetherill, having been made by him some years 
ago to illastrate a report of the Girard coal properties. Ic 
serves to show just what becomes of the load of coal and 
slate brought put in the mine car. 

Having prepared the way to a proper understanding of 
processes and terms, the remaining chapters are devoted, to 
the statistics of wastage at various stages from the lime 
when the coal is lirst struck in the mine to the delivery of 
the prepa.red coal in cars for shipment to market. 

Such an examination as this could not be carried on with- ■ 
out the active aid of many persons whose positions as 
raining engineers or as coal operators enable them to afford 
means of securing exact figures concerning waste in mining 
and preparing. 

The Survey is under special obligations to Mr. S. B. 
Whiting, Chief Engineer, and Mr. J. P. Wetherill, Asso- 
ciate Engineer of the P. & R. Coal and Iron Co. ; Mr. Israel 
W. Morris and Fred. Mercnr, of the Lehigh Valley Coal 
Company ; Mr. Jos. S. Harris, of the Lehigh and Wilkes- 
Barre Coal Company ; Col. Brown, of the Pliiladelphia Coal 
Co. ; the Messrs^ Riley, Mining Engineers of Ashland ; Mr. 
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E. B. Coxe, of Drifton ; Mr. Jones, Mine Inspector ; Messrs. 
Thos. McNair and Calvin Pardee, of Hazelton ; Mr. Snyder, 
of the D. L. & W. RR., and many others. 

I remaili, 

Your ob' t serv' t, 

FRANKLIN PLATT. 
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Chapter I. 

How Anthracite Coal lies in the rocks. 

The Anthracite coal fields of Pennsylvania occupy parts 
of the counties of Northumberland, Schuylkill, Carbon, 
Luzerne, and Lackawanna. 

They are in four great subdivisions. 

1. The First Great basin, including in this the whole 
basin from the Lehigh river to the Susquehanna river, 
passing through Tamaqua, Pottsville and on west to the 
extreme west end of the Lykens Valley and Dauphin fields. 

2. The Second Great basin, through Mahanoy and Ash- 
land, westward to Shamokin and Trevorton. 

3. The Lehigh Coal fields incl uding the Hazleton, Jeddo, 
Black creek. Buck Mountain, &c., basins. 

4. The Wyoming- Lackawanna basin, from Nanticoke to 
Carbondale, being included in one great basin. 

This quadruple subdivision will answer for general illus- 
tration, neglecting in the statement the numerous anticli- 
nal and synclinal axes which subdivide these great basins 
into numerous small basins. 

In addition to these fields named there is a small outlying 
basin on McCaulev's mountain, and also a small basin of 
semi-anthracite coal on the Loyalsock creek in Sullivan 
county. These however are very small and need not enter 
into the present computations or report. 

(1 A2.) 
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The tol-aI area of the four anthracite fields is only about 
480 square miles/ 

The reader will find appended to this report two erosa 
sections of basins of the anthracite fields, and also a verti- 
cal section of the measures. 

The vertical section shows the number and order of the 
coal beds ; how far they are separated from each other ; the 
character of the separating rocks which lie between the 
coals ; the size of the coal beds as compared to one another 
and also the total thickness of all the coal beds as compared 
with the total thickness of the rocks in which they lie. 

In chapter IV and in chapter V there are some sections 
which show how the actual coal bed itself is constituted. 

It is very rarely that a coal bed consists of pure coal from 
the roof to the floor. Usually there are seams and layers 
of interleaved slate or bone coal, as these sections show ; 
and there are numerous places where one or more of the 
subdivisions of coal, called benches, will be impure or 
•^shelly" coal, or will run into a seam of worthless coal 
dirt. 

In the Mammoth bed of the Mahanoy region the thick- 
ness of the coal is very great, running up to 60 feet, and 
in places the bone and slate are from 25 to 30 per cent, of 
the total thickness of the bed. 

It is not intended here to go into the figures of bone and 
slate in the different coal beds, but to call attention to the 
fact that the percentage of bone and slate, shelly coal and 
dirt, all included under the head of refuse, varies not only 
in all the different coal beds, but varies in the same coal 
bed in diilerent parts even of the same mine. In fact that 
such constant variation is the natural condition of the de- 
posit and is to be always looked for. 

This in an important factor in the wastage question, for 
coal is lost by sticking to the bone and slate ; and Ihe hand- 
ling of this refuse adds materially to the cost of mining. 

Tlie cross sections show how the coal beds lie in the 
ground, in basin shape, interstratified with the sandstones, 
slates and shales which make up the coal measure rocks. 

It is important that this matter should he clearly compre- 
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hended in ordei' tli.it the reader may understand why the 
coal iniiat be mined on the varying degrees of dip ; by shaft 
or slope ; below water level or above if. * 

A study of the cross section shows this more clearly than 
words can describe it. The coal beds dipping in from the 
edge or rim of the basin plunge downward on a steep slope, 
flatten off to horiznntality, roll over and over again, some- 
times overturning on themselves and then rise out to day- 
light finally on the opposite side of the basin. In these 
various close folds it is not a matter of surprise that there 
is much worthless crushed coal in the seam, but that the 
amount of crushed coal is not very much greater. 

In some parts of the anthracite coal fields only the lower 
coal beds remain, those originally lying above having been 
swept awa.y. In other parts the coal basins are very deep, 
and the coal at the center of the basin will be worked from 
deep shafts, all of the coal beds being i^resent, from the 
lowest to the uppermost coal beds of the vertical section. 

The coal beds differ somewhat from each other in appear- 
ance, fracture, physical structure, chemical composition and 
hardness ; and these differences determine the uses to which 
they are to be put, these uses ranging from the blast furnace 
or steamboat boiler down to house fuel. And this nse de- 
termines a considerable part of the wastage ; for while the 
large sizes have little breaker loss, the coal which is for do- 
mestic use in small sizes makes a heavy percentage of loss 
in breaking, screening and loading before it reaches the 
marltet. 

Bnt while the coal beds of the Pennsylvania Anthracite 
basins differ somewhat from each other, yet they are all 
anthracite coal, or rather they vary from hard anthracite to 
semi-anthracite. This is the utmost range of variation in 
any of the foiir great basins already named. 

In Sullivan county, Pennsylvania, there is a developed 
semi-anthracite coal bed, and 60 feet below it a semi-bitu- 
minous coal bed ; and in one rase these varieties of coal are 
only 6 feet apart. In "Wales also the different varieties of 
coal, from anthracite onward through semi-bitnminous to 
bituminous coal are found in the same coal field. 
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But in the Pennsylvania anthracite of the four great 
basins all the coal found so far is anthracite. 

Directly connoted with the question of wastage comes 
the amount of coal that remains for us to waste. 

Various estimates, and widely different ones, have been 
made of the total amount of coal in the ground and what 
proportion thereof would reach market. 

This volume is devoted to the question of what is the 
wastage in mining and preparing coal. The next volume 
will continue the subject of wastage and at the same time 
deal with modifications and improvements in the present 
systems, as well as enter into the calculations of total yield 
and total loss. 






Chapter IL 

How Anthracite Goal is Mined, 

The coal beds of the anthracite formation are over 30 in 
number, and vary in thickness from less, than one inch np 
to 100 feet ; they occur at all angles of inclination, but are 
seldom flat for any great extent. They contain, in various 
proportions, coal, slate, ''bone," composed of alternating 
laminae of coal and slate, and an unsolidilied coal called 
dirt, (see sections of Fig. 20,) a uniform seam of coal alone 
being rare. The thickness of the same seam is not constant 
over any extended area, and may vary greatly in quite short 
distances ; the sections of Fig. 20 are all from the same seam 
in different localities of the Middle and Southern Coal 
Fields. 

The upper walls are conglomerate, sandstone, or slate, the 
first two hard and solid in texture, and withstanding the 
action of the atmosphere and moisture of the mine suffi- 
ciently well to give but little trouble in the mining opera- 
tions, while the latter crumbles rajiidly on exposure, owing, 
in part, to the decomposition of iron pyrites, which it> con- 
tains in large quantities, and, in part, to its own friable 
character, and requires constant care to avoid accidents to 
the men working below it, as well as to prevent its mixing 
with the coal mined. The floors are slate. 

Seams less than 3^^ to 4 feet thick are not now considered 
workable, but, without doubt, those as small as 15 inches 
will be worked here to a profit, as they are in other coun- 
tries, after the larger ones have been so nearly exhausted as 
to make coal higher in price. 

As in all mining operations, the general system pursued 
is to reach, with a permanent outlet, such a point in the 

* An outline of anthracite coal mining ; by J. Price Wetherill ; a paper read 
before the American Institute of Mining Engifieers, at the October meeting of 
1876, in Philadelphia j rewritten by the author for this report. 

(5A2.) 



6 Al REPORT OF PROGRESS. FRA:XKLIN PLATT. 

seam as will insure an amount of coal above the level of that 
point that will be profitable to work, and all the winning 
operations are carried on in that coal. By this means a 
natural drainage for the water is secured, and advantage is 
taken of the inclination of the seams to cause the coal to 
move by its own gravity wherever possible. The amount 
of coal that can be profitably worked is usually considered 
about 100 yards on the pitch of the seam, and not less than 
three fourths of a mile on the strike of the seam ; this is 
called one "lift." In some cases it is advantageous to de- 
velop more than one lift with the outlet. Where two lifts 
are desired, the distance will be two hundred yards on the 
dip ; where three, 300 yards, etc. 

The outlets are those passages by means of which access 
is obtained to the point in the seam at which it is desired 
to begin mining operations ; they may be of four kinds : 

1. The drift, which is a gallery or gangway driven from 
day in the seam, in the direction of the strike, and is only 
possible where ravines or gaps have cut mountain ranges 
containing coal strata. As the mining operations generally 
begin as soon as the drift has been driven into the solid 
measures, and as coal is the softest of all the strata in the 
formation, this is the clieai)est method of developing a col- 
liery. Another economy is in the fact that no pumping or 
hoisting machinery is required. 

2. The tunnel, which is driven from day, at right angles 
to the strike of the measures, until the seam desired is 
reached. 

Owing to the small cost at which a mine may generally 
be opened by either of these, most of the localities favor- 
able for their adoption were among the first developed, so 
that it is now almost always necessary to open a colliery by 
means of the following : 

3. The slope, which is sunk in the seam in the direction 
of the dip ; the coal is hoisted through it, by machinery, 
to day. 

4. The shaft, which is sunk vertically through the mea- 
sures until the seam desired is reached. 

When the point desired is reached by the tunnel, or slope, 
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or shaft, two gangways are driven, one on each side, in the " 
seam, and iii the dii'ectioii of the strike, as nearly level as 
■will admit ot the water draining readily to the outlet, where 
it is conveyed by suitable appliances to day. The usual 
grade is 4 to 6 inclies in 100 feet. J 

The giingways are driven night and day continuously, and! 
all the coal mined for 100 yards above them passes througl(.l 
them to the outlet. I 

Figs, 1, 2, 3, 4, 6, and 6 show the different sizes and form,! 
of timbering most genei-ally in use in the Schuylkill region.. I 
Railroads are laid in them with T iron rails, 25 to 35 lbs. to 
tlie yai'd — tiie gauge vai-ying from 36 to 48 inches, with the 
size of the seam and gangway. 

The coal is loaded in the mine into mine cars, calledJ 
"wagons," which run on the roads and contain from 75 tal 
120 onbic feet. They are of almost endless variety in size,.l 
form, and construction. ■ 

Locomotives are preferred as the motive power in gang^fl 
ways, but as the exhaust-steam and gases produced by the ■ 
furnace very seriously vitiate the air and complicate the 
ventilation, and there is great danger that the tire may cause 
explosions in mines producing fire-damp, their use is at 
present restricted to a few collieries possessing- advantages 
in ventilation, and the motive-power is generally supplied 
by mules. I am not aware of any instance of the use of 
the moving ropes or chains used in England for that pur- 
pose, or of any case in which the plan has been tested with 
us. As soon as the gangways have reached points where 
mining operations can be begun without endangeiing the 
stability of the outlet, the first breasts are started. They 
are excavations, or chambers in which the coal is mined, 
driven of a uniform width, at right angles to the strike, or 
directly up the pitch for SO to 90 yards, A pillar of solid 
coal is left on each side of every breast, and running its 
entire length, to give solidity to the work, and prevent a 
general crnshing down of the top. The breasts are turned 
as fast as i-oom is made for them on the gangway, and when 
the first is finished the men are moved forward to a new one. 

Tliis is the ordinary breast and pillar or jiost and stall 



i 



8 A'. REPORT OP PROORESS. FRASKLIN PLATT. 

method of working, which was found to be undesiraM 
abroad and abandoned in many localities for methods secur- 
ing a greater saving of coal. 

Pigs. 7 and 8 show the arrangement of breasts, being a 
sectional view and plan on the plane of the seam. 

The shaded portions indicate tliose from which the coal 
has been removed. B is the breast, P the pillar, A is a solid 
block of coal, called a "stump,'' left to sustain the great 
weight that would come on the gangway timbers if the 
breast were opened the full width from the gangway ; the 
two small openings aa' answering every purpose as passages 
for the coal mined above to the wagon on the gangway, and 
for the men to get to and from the breast. They are called 
shiites, and are driven 4 feet high, 4 to 6 feet wide, timbered 
with 6-inch timber, and are given, where possible,' an in- 
clination that will permit tfie coal to descend by its own 
gravity to the vragona on the gangway. They are provided 
with a pTOJecting apran that reaches out over the wagon, 
and a gate by wliich the coal can be held back until it is 
requii-ed. 

In steep-pitching seams the coal mined at the face of the 
breast falls to the shute, and tlirough it into the wagon by 
its own weight, is liauled to the outlet, and thence to day, 
and is never handled at all in the process of mining. The 
headings marked c are small passages 4 to 6 feet wide, 6 feet 
high, driven continuously like the gangways, and used for 
purposes of ventilation; the dotted line across each breast 
shows its upper side jjrevious to the rernoval of the coal 
and the opening of the breast. The breast-headings d are 
also (ised for ventilation alone. 

Figs. 9, 10, and 1 1 show the details of a shute and breast. 
A is the stump and P the pillar. The floor is laid with two- 
inch plank, and where the pitch requires it is covered with 
sheet-iron to allow the coal to slide over it more readily, 
C is the " l)attery"-prop ; the entire shute being closed with 
plank, except an opening to allow the coal to pass through, 
which stopping is called the "battery." 

Where the top rock is strong, it will not break down until 
there has been a grsit deal of coal excavated beneath it ; 
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bat when it does start, the crnsh is mutili greater than it is 
where the top is weak and fails in short distances, before 
large excavations are made, filling up the vacant spaces with 
masses of rock, which act as supports. In the former case 
it may happen that the pressure will be so severe as to crush 
the coal when it is left standing for some distance, into the 
solid ; a coal support, therefore, that is intended to confine 
a crush within certain limits, will require to be stronger 
where the top rock is strong, than it will where this is weak. 

As the gangways are the only channels for the coal to the 
outlet, they must be kept open at all hazards ; and where 
the top is strong, the "stumiDs" or coal supports along 
them (A Fig. 8) should be as large as economy will allow ; 
say 10 to 15 yards ; when the top is weak they may be only 
7 to 10 yards. 

The character of the top generally requires the breasts to 
be timbered (single timber or props, 6 inches diameter, be- 
ing used), and where the pitch is great, the labor of convey- 
ing this timber from the gangway to the face of the breast, 
which must be done by hand, will limit the length of breast 
to that distance beyond which it would be too costly an 
operation. On the other hand, when the pitch is so slight 
that the cost of carrying timber is much reduced, the coal 
mined must be pushed or "buggied" from the face of the 
breast to the gangway, as it will not descend by gravity, 
and the cost of this will limit the distance to which breasts 
may be profitably driven. The length of breast in pitching 
seams found most convenient is about 80 yards, shutes in- 
cluded, but this is sometimes slightly varied. 

The width of breast varies with the nature of the top and 
bottom ; the stronger the top the wider the breast, but they 
are never driven less than 6, or more than 12 yards wide. 

This statement ai)parently does not agree with the one 
above, that the stronger the top, the stronger should be the 
coal supports ; but the two cases ai-e not similar. A breast 
need be kept open only while the coal is being mined in it, 
and when that is exhausted, it is of no further use, while 
a gangway must be kept open as long aa any coal can be 
mined above it, and the distinction drawn is between a tem- 
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porary and a jiennanent security. Another difference is, 
that when the top is bad and liable to fall in short distances, 
portions of the ruck or slate may fall and mis with the ooal 
mined in tlie breast, causing serious trouble to separate 
again ; therefore, in the case of the breast, the excavations 
must be smaller, as compared with the strength of the sup- 
port, than when the top is strong ; while in the case of the 
gangway, the liability of the top to fall in short distances 
relieves the weight, and the coal supports need not be so 
large as where the top is strong. 

Breasts are worked by the miners under eitlier of two ar- 
I'angements, according to the reqnireineuts of the seam : 

1. "By the run," as it is called, where they receive a sum 
per lineal yard for driving a breast of a specified width, it 
being the duty of the mine boas to see that the proper width 
is maintained. 

2. "By the wagon," where they receive a sura per wagon 
for properly cleaned coal, the width of br€Ki.st and lineal dis- 
tance not entering into the account. 

Breasts are worked under the first arrangement only where 
the pitch is so great that the men working them canuot keep 
up to the face of the work without supports, or, in other 
words, where the pitch exceeds 40°. 

Breasts worked by the run may be opened in several 
ways ; the most commonly used are illustrated in Figs. 12 
to 19 inclusive. 

In the plan shown in Fig. 13 which is the one most fre- 
quently used, four strong props (of 8-iuch timber) are set 
at o a and a a, just above the stump. Against these, two 
log batteries {b b) are built, in each of which an opening is 
left that will permit large lumps to pass through freely, say 
four feet square. The miner then starts his work, and the 
coal cut is allowed to fill the space excjivated, just enough 
being drawn from the shutes to leave room at the face for 
bun to work. It is, however, necessaiy to provide means 
by which air shall be supplied across the face of the breast, 
and this is done by keeping a small opening on each side of 
the breast, marked D, so that the air may ascend on one 
side, cross the face, and descend on the other. The arrows 



indicate the course of the air. These openings are called 
nianways, aQd ai-e timbered in tlie manner shown, being 
made as near air-tight as possible, with 2-inch plank nailed 
against the upper sideof the timbers. It will be observed 
that each timber is notched into the pillar to keep it in place. 
These timbers are called "jugglers," and are set four, five, 
or six feet apart; as may be most convenient for the men in 
carrying up the planks. 

As the driving of the breast progresses, the manways are 
constructed, and should never be allowed to be more than 
six feet from the face. The great body of the coal is re- 
tained in the space marked "loose coal," until the distance 
is reached to which it may be desired to drive the breast, in 
order that the men may have a support to keep them up to 
the face on which they work. After that distance is reached, 
the coal is drawn from the openings in the log batteries 6, 
until it is exhausted. It will be observed in this method 
that in ease any accident should happen by which one of 
the manways iu a breast should be obstructed so as to pre- 
vent or very much lessen the circulation of the air at that 
point, all the breasts inside of it would be deprived of ven- 
tilation until it was repaired. This, in seams making much 
fire-damp, would be a most serious delay, and the plan 
shown in Fig. 15 is used to overeome tliis defect. 

The breasts are started with only one shute, which is in 
the center, instead of two, one in each side. At the head- 
ing, three strong props (a) are set to sustain a log battery, 
which may have one or two openings to draw the coal from, 
as may be desh'ed. The breast is gradually widened in the 
manner shown, until the full width is reached, the man- 
ways D being timbered and planked as in Pig. 13. At the 
center (a) of the three props, a stopping is put in which 
turns the air up into the inside manway, and it is carried 
across the face and down the outside one, as shown by the 
arrows. 

Should any accident obstruct either of them by opening 
the stopping a across the heading, the breast can be isolated 
and the current pa-ss on to the next one, until the damage 
is repaired. The two manways D are made to diverge from 
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a single shute, in order that the excess of loose coal over 
that necessary to keep the men at the face may all be de- 
livered at the bottom, through them into it Lf necessary. It 
is necessary to draw the excess of coal from the nianways, 
instead of the breasts, when the top or bottom is bad, or 
both, because — 1st, the jugglers being notched into a soft 
material, are liable to become unseated by the moving mass 
of coal, and as it is necessary that the excess should be re- 
moved every day as fast as it ia made, repairs would be re- 
quired to the manways daily, and this while the miners 
were at work in the breast. 2d, there is less liability for 
the moving mass of coal to rub off or dislodge portions of 
the top or bottom if the mass of coal lies perfectly quiet 
until the breast is finished, and then is drawn out as rapidly 
as possible, than there is if it is moved a little each day ; 
and should the jagglers become unseated after the breast is 
iinished, and the men are out of it, no difficulty arises, as 
ventilation is no longer required in the breast. 

As the coal shute is always more or less full of coal, a 
smaller shute is driven from the gangway to the heading be- 
tween each two bi-easts, and is used by the men working 
as a traveling way both to and from their work. 

Fig. 14 shows a plan in which an additional stump A' is 
left to keep open the heading which is continued across the 
breast. The stopping a in the heading opposite the center 
of the breast, if removed, would isolate the breast in case 
of accident as above. As this coal can ail be taken eventu- 
ally, there is no 'loss in pursuing this course. 

Figs. 16 and 17 show a system pursued in thick seams 
sometimes, where large quantities of gas are made. I have 
shown the gangway as diiven against the top, which is some- 
times done to give greater security to the gangway, and 
also in order on very steep pitches to allow the shute to be 
at such a grade as will permit the coal to be under the con- 
trol of the loader in its passage from the breast to the wagon. 
The main feature of the plan is an air course c. driven 
against the top above the gangway, and connected with the 
manways EE, between each breast, by the passages FF. 
When the breasts are in operation the aii' course c, called a 
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"monkey gangway," ia not used, tlie arrows in bliiek indi- 
cating the course of the air ; but when it ia necessary to re- 
pair one of the manways BD, the course is shown by dot- 
ted arrows. The great advantage it has is in securing a 
permanent return for the air after the breasts are exbaxisted. 

The coal made along the manways J> may be drawn from 
the manways E. The main shate, marked "coal shute," is 
driven large (0 feet wide), and has a traveling way on one 
side to allow a man to attend to tlie dmwing of the ciml. 

In many cases all the coal in excess of what is necessary 
to keep the men up to the face is drawn from the breast 
shutes, and not from the manways, in order — 1st, that the 
manways may not become obstrncted ; 2d, that the coal in 
falling on steep pitches may not be broken. Where this 
coal ia thus drawn, it is desirable to draw from a center 
shute, instead of two side shutes, as there is a tendency in 
the moving coal along the manways to unseat the jugglei-s, 
which may be partially overcome by driying a third coal- 
shute between the two shown in Pigs. 13 and 14, and draw- 
ing the excess of coal from it. This has a tendency to al- 
low the coal along the manways and against the sides to 
remain at rest while the motion takes place down the center 
of the breast. In all places where the bottom is bad, and 
the breast requires to be emptied as soon,afteric is finished 
as possible, three shutes are a great advantage, as three 
times as much coal can be ioaded from them in the same 
space of time as there can from one. 

Figs, 18 and 19 show rather more in detail a modifica- 
tion of the same plan now very extensively used in the 
mammoth seam where it is of great thickness and steep 
pitch. As in the previous case, one shute between two 
breasts serves for the jiassage of men to both, but the "slant 
shutes" as they are called diverge from it over to the 
breast manways at such a grade that any coal desired to 
be sent down the breast manways is not delivered into the 
main coal shute but into the shnte between the breasts. 
The advantages are that when the loader is at work draw- 
ing coal from the battery, the manway coal coming down 
does not interfere with him, and the miners always have 
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irtse access to and from the breast even when coal is being 
drawn from the battery. 

Under some conditions of seam working by the mn, it is 
desirable not to make any juggled manways along the sides 
of the breast, but to drive a manway np the center of each 
pillar in the upper bench of the seam, as far as the breast 
extends, headings being driven every 16 yards into tlie breasts 
on each side of the pillar. The headings are driven alter- 
nately one every 8 yards, the first into the breast on one 
side, and the second into the one on the other side, and so 
•on — and are driven near tlie top because the loose coal in 
the breasts will not cover them there as soon as if they were 
on the bottom, and the manways must be driven near the 
top because the headings are. 

It will be seen that in all plans of working by the run, 
there is no opportunity to leave in the breast any of the im- 
purities contained in the seam ; everything must be taken 
out with the coal. As shown in the sections, Fig. 20, the 
amount of unprofitable material necessary to move in some 
cases is excessive. As the breast must remain fnll of loose 
coal iintil it is driven to its destination, there is always a 
liability of portions of the top or bottom becoming de- 
tached and adding to the impurities, and in some cases these 
causes operate so seriously against working by the run that 
it is impossible to nse the plan. 

When the impurities are so grejit that they will fill up 
the space indicated in Pigs. 13 to 19 inclusive, as being 
filled with loose coal, so as to keep the men up to the face 
of the breast, the good coal may bethrown down the man- 
ways, and the breast worked in that way until it is finished. 
If there are not enough impurities to do this, breasts on steep 
pitches are worked "on batteries," as it is called, where the 
thickness of the seam is not so great that it cannot be tim- 
bered. When the seam is over 13 feet, and so impure that 
it cannot be worked by the run, it is now considered not 
worltable, and must be abandoned until some improvement 
in our system of mining is made ; seams of 12 feet and 
under 13 feet in thickness may be worked on batteries. 
Figs. 21 and 33 illustrate the course pui-sued. Rows of 
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props of G to 8-incli Limber are set across the breast every 
15 to 20 feet up the pitcli as it progresses, and a few planks 
or laggings nailed on them, making a platform on which 
the men stand to carry on the work. Two manways, here 
called shutes, are kept oi>en, sis in the former method, for 
rentihition ; bnt it is only necessary that the inside one, or 
the one delivering the air at the face, shonld be made air- 
tight. As the coal is mined it falls upon the platform, and 
the good coal is separated from the ref ase and thrown down 
the shntes, the refuse being thrown into the bi-east, where 
it remains, occupying the space filled with loose coal in the 
previous figures, and is called the " gob." Breasts worked 
" on batteries" are worked by the wagon. Care must be 
exercised, as far as practicable, to keep the jugglers and 
planking covered with the gob, in order that any falling 
portions from the top, or elsewhere, may have the force of 
the blow deadened, so as not to break them down, which 
would not only obstriict the air, but also cause the impuri- 
ties in the gob to mix with whatever coal was. in the shntes 
at the time. 

Where the pitch of the seam is from 12° to 40", breasts 
are "worked in the same manner as on batteries, except that 
the platforms or batteries are not necessary, as the men can 
keep up to the face without assistance. In all such breasts, 
the central space, filled with loose coal in Figs, 12 to 15 
is used to retain the waste matter or gob, and the good coal 
is invariably sent down the manways. There is an unavoid- 
able waste in the passage from the face of the breast, caused 
by the Inmpa grinding together, which would be lessened 
if the manways could be kept full ; but tins cannot be done, 
because it would retard or obstruct the ventilation. The 
waste is not, however, as great as in the cases shown above, 
where the pitch is steeper. All breasts on these pitches are 
worked by the wagon, the coal that is produced each day 
being removed at once, and a great advantage is thereby 
secured over breasts worked by the run, where the coal cut 
must remain in the breast until it is finished, in that the 
liability of portions of the top or bottom to be detached and 
mix with the coal is entirely removed. On the other hand 
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wagon work while it generally wins a larger percentage of 
the coal contained in a seam, costs more per ton than run 
work. Every wagon of coal taken from the mine must be 
paid for at a fixed rate, and the benefit arising from a free 
working breast will largely accrue to the miner working in 
it, while in run work the coal in a breast if free, may after 
a few yards have been driven at a fixed rate start to run 
from the face and continue to do so, requiring no further 
driving and yielding as much coal as one driven its fnll 
distance, which would obviously be to the advantage of the 
proprietor. 

From 12° to 23° thesbntes must have sheet-iron laid on 
the bottom, as the coal *iU not slide on the irregular floor 
of the seam, and on the lighter of these pitches, say from 
12° to 18°, it must be pushed by hand down on the sheet- 
iron. 

, Pigs. 9, 10, and 11 show a breast worked by the wagon, 
on such a pitch as will allow the coal to run by its own 
weight to the.gangway. 

Pigs. 27 and 28 show a method of working breasts where 
the vein is not large, the pitch light, and the top liable to 
fall. A shute is driven from the gangway up the pitch as 
far as it is desired to work the coal, and timbered just as 
the gangway is timbered, except that it is not so large. -As 
indicated in the drawing, mining is begun at the extreme 
. end of this shute, the breast being opened out full width 
'and worked backward towards the gangway. The advan- 
tage secured is that between the miner and the gangway 
there is always the timbered shute as an outlet for himself 
and the coal he mines, which could not be maintained if 
the full width of breast were driven as in the preceding 
cases, owing to the bad top. Props of 6 to 8 inch timber 
are set close to the face of coal which is being mined, and 
are sufficiently strong to prevent the top breaking so close 
to the face as to injure the miner, while in the exhausted 
space it is allowed to fall at pleasure. 

If the pitch were so steep that this fallen top would slide 
on the bottom down to the face of coal on which the men 
were at work, this plan could not be nsed, and the pitch 
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selected in the illustration is such as to require sheet-iron 
iu the ahute, for the coal to pass over to the gangway. 

Prom 6° to 19° of pitch, the breasts nre worked with 
"buggies," which are small wagons running on a track, 
and pushed up to the face, loaded, aud lowered to the 
gangway, as required. They do not generally hold quite 
a ton, and sometimes only half a ton. The rails may be of 
iron or wood, the latter being prefen-ed in the steeper 
pitches, because there is greater friction between it and the 
wheels, and the loaded buggy is easier to handle. 

The coiil is dumped on a platform, from which it is 
loaded into the wagons on the gangway with shovels. Figs. 
23 and 34 show the arrangement. As much room is secured 
in the dump as the top will allow, in order that the plat- 
form may hold as much coal as possible without additional 
handling, so that the miners may be enabled to continue 
their work should any accident cause delay to the gangway 
wagons, and consequently prevent the removal of the coal 
on the platform for a few hours. Buggy breasts are always 
driven with single shute, and the refuse thrown to one side 
out of the way of the road. 

When the pitch is flat to 6° the wagons are taken directly" 
into the face and loaded there. Such breasts are called, 
wagon breasts, and are turned with single shutes, not at 
right angles to the gangway, except where the pitch is Hat. 
Figs. 25 and 26 show the arrangement. In flat work the 
gangways frequently rise at quite steep grades, sometimes 
2 to 4 degrees, and each breast is also usually driven at such 
a grade as will permit the loaded wagon to descend by 
gravity, so that after it has been hauled empty to the face 
it is not necessary for the driver to return with a mule for 
it, thus saving time and labor. An advantage in overcom- 
ing these grades is obviously gained by turning the breasts 
towards the outlet, as shown in the figure, instead of away 
from it, which would appear to be the most natural direc- 
tion for them to take. 

"Where the top iS bad, the road is laid along one of the 
pillars to gain greater security, and the refuse or'gob mat- 
ter is thrown to one side, out of the wav of the road. 
2 A^ 
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Wagon breasts are freqiiently driven to macli greater dis- 
tances than any of the others, as the objections to doing 
so that were valid in their cases do not exist here, the tim- 
bers being hauled in in the wagons, and the coal hauled 
out. 

Although many plans of working breasts are followed, I 
think those here shown will give the most common ones, as 
well as those most profitable, and the variations are not es- 
sential. I have purpose! y left out the method called " panel 
workings," as it is yet but an experiment, and lias not been 
adopted in practice with us. 

It is usually customary to open and work the breasts on 
the gangways as they are driven, so that shortly after the 
gangway has reached the point to which it is desired to 
drive it, the breasts are all finisked. Whatever coal it may 
be possible to obtain from the pillars is then taken out, 
beginning with the last breast and robbing out to the out- 
let. It frequently occurs that tins system of working out 
the breasts as the gangways progress, so weakens the sup- 
ports to the top as to bring on very serious crushes. Some- 
times it is possible to meet this difficulty by setting new 
timbers in the gangways, but in some cases the gangways 
have been abandoned at serious loss. Benefiting by an ex- 
perience so gained, there are collieries in which the gang- 
ways are first driven to the limit before any breasts are 
opened ; then work is begun at the inside of the gangway, 
as many breasts being worked at a time as the capacity of 
the preparing apparatus requires ; say, where two gangways 
only are driven, 10 to 15 breasts in each, and the pillars are 
robbed there, and all the coal obtained that is possible be- 
fore opening breasts in another section. 

As the gangways, shutes and headings, or "narrow work," 
as they are called in general, do not pay for the expense of 
driving, such an operation requires a large outlay of capital 
before any return is obtained. 

In order to secure these advantages without so great an 
investment in narrow work, Mr. Jno. Veith, General In- 
spector of Mines for the Philadelphia and Reading Coal 
and Iron Co., proposed to increase the length of gangway 
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Btump to such a size as would insure tiifi se(!arity of the 
gangway, and at the same time permit both the breast and 
pillar coal to be taken out as the gangway advances. In 
order to jirevent any extraordinarily heavy crnsh affecting 
the gangway and working breasts, harrier pillars 50 yards 
wide are left at intervals of 200 yards along the gangway. 
The plan has been in use for over two yeajs, and gives very 
excellent results. Where formerly the standard length of 
gangway stumps was 10 yards, it is now from 15 to 20. 

Gangways are driven as far as economical working will al- 
low, or until some naturg,! boundary, such as an anticlinal 
or synclinal axis, where the seam is in fault, is reached, or a 
fault too large to drive through profitably. The limit to 
which a gangway may be driven will depend more upon the 
condition and size of the seam, and the character of its upper 
walls than upon the mere distance to move the coal. In 
other words, the cost of keeping open a gangway will limit 
the distance to which it may be driven, natural boundaries 
excluded. Where seanis are thin, and contain strong coal 
to keep gangway stumps intact, with good slate or rock top, 
the cost of repairs necessary to keep gangways open will 
not be large, and they may be driven for two, or even three 
miles profitably. But in large seams, even under the most 
favorable circumstances, one to one and a half miles will be 
all that can be maintained with advantage, and where the 
conditions are unfavorable, half a mile will be ample. Since 
the coal lands have become the pi-eperty of large and wealthy 
companies, much of the evil that necessarily arises from 
projjerty restrictions on the natural location and extent of 
collieries has been done away with, and improvements are 
now perpetuated by giving them all the coal within their 
natural scope, irrespective of property limits. The tendency 
therefore is to diminish the number of collieries hitherto in 
operation, and increase the capacity of those advantageously 
located ; and greater lengths of gangways, improved meth- 
ods of keeping them open, and increased facilities for min- 
ing coal to greater distances, are among the requirements 
of the future. 

It sometimes happens that it Is desired to locate the lower 
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terminus of the outlet at such a level as will ^ve two or 
more lifts above it, or the dip of the seam may become so 
much flatter as, in the same vertical height, to give much 
greater length of breast on the dip. Assuming the dip at the 
outlet to be 60°, and that in one of the gangways it flattens 
to 30°, the length of lift which was 100 yards at 60° will be 
obviously very much increased beyond the distance that 
can be profitably worked from the gangway. Under these 
circumstances it is customary to lay tracks in one of the 
breasts after it is finished, and convert it into an inclined 
plane which is operated by gravity, the loaded wagon hoist- 
ing the empty one, — all the machinery consisting of a drum, 
on and off which the ropes are wound, and a brake to regu- 
late the speed. Grangways are driven from the top of the 
plane, similar to those described above, and the same course 
of mining is pursued. The steepest inclination I have 
known a gravity plane operated on is 41° (although with 
competent brake there is no reason why this should not be 
increa.sed,) and the slightest is 5°. 

In cases where the pitch is too steejj for a plane, or where 
the expense of one is not desired, the coal from the upper 
gangway is dumped into an empty breast and loaded there- 
from into wagons on the gangway below. Such a breast is 
called a "counter-shnte," and the upper gangway a 
" counter-gangway." As there is no provision in the 
counter-shute plan for getting the timbers necessary up 
from the lower gangway, they are sometimes put off the 
wagons on the ontJet (if a slope) at that level, and if this 
cannot be done must be either lowered from the surface or 
hoisted from the bottom level by hand. Where the dip is 
not so steep that it will take harm from the speed at which 
it travels, it may be allowed to slide down an air-way or 
some suitable opening ; or if the dip is too steep, a small 
plane with 2^ to 3 feet guage may be laid in the opening, 
and the timber lowered by gravity on trucks made for the 
purpose. Where neither of these appliances are used, the 
timber and rails must be either hoisted by hand with a wind- 
lass, or carried by men up to the counter- gang ways, and 
the wagons also must be taken to pieces and carried up, all 
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of which adds to the cost of the counter coal, besides the 
unavoidable waste there is from the tendency to grind into 
dust in the passage from one gangway to the other in the 
ahute. The latter evil is in part obviated by keeping the 
shute constantly full, so that the velocity and consequent 
loss of the moving mass is reduced to a minimum. 

It wiU be observed that in the system of mining pursued 
wirhns, the direction of the "cleat" or "slips" does not in- 
fluence the course in which the breasts are driven— ^as it does 
in bituminous coal mining ; and the reason is that our steep 
angles of inclination do not admit of any variation of the 
rule laid down above in working breasts, within any prac- 
ticable limit of economy. Furthermore, as anthracite is so 
hard as to require the use of powder, in almost every case 
the benefit derived from the cleat is not as great as in softer 
coals requiring little, if any, blasting. However, our miners 
always take what advantage they can in locating and chai'g- 
ing their shots with reference to it. 

When the gangways have been robbed back to within as 
close a distance to the outlet as is deemed safe for its sta- 
bility, the work is finished at that level, and the gangways 
need not be kept open unless they are to be used as water 
or air courses. It was considered formerly desirable to keep 
. the water produced at each level at that level, and not per- 
mit it to go lower, making thereby less work for the pumping 
apparatus to do ; and it was therefore genei-ally necessary 
to keep old gangways open as water-courses, where possible. 
It has now been determined by experience that in tliick 
seams the amount of coal lost in the endeavor to keep up 
water at different levels, which is not successful for more 
than a very few years, is an unnecessary and extravagant 
waste at all levels except the water level, and it is no longer 
attempted. 

After the one or two lifts (as the case may be) that have 
been developed by the outlet are exhausted, it is continued 
to another lift, or more, as may be desired, when the same 
course of mining is pursued. 

Fig, 31 is a plan on the plane of a seam, and shows the 
method pursued in sinking the outlet (assumed to be a slope) 



"24 A*. REPORT OP PROGRESS. FEANKLIS PLATT. 

v.d and emptied in the manner shown. The empty wagons 
are pushed back by hand to the foot of the automatic plane 
B., by which they are raised to a height sufficient to allow 
them to return by gravity to the head of the slope. 

The mixed coal, slate, and dirt taken from the mine enters 
the "dump shute," C. C, and reaches first the "main 
diimp shute bars," C, which are narrow cast iron bars, so 
set as to allow a space of two and a half inches between 
each two of them. Most of the material small enough to 
do so, passes through these bars to the dump shute "hop- 
per" D., fi-om which it is fed into the counter screens, E 
E., one on e^ch side, with their supplementary screens, E'. 
E'., and E^. E*. All breaker screens are circular, revolving 
and slightly inclined away from the end at which the ma- 
terial to be screened is allowed to enter, so that whatever 
will not pass through the meshes, descends gradually, as 
the screen revolves, to the other extremity and drops out. 
They are divided into as many compartments, called "seg- 
ments," as required ; and covered with wire meshes of differ- 
ent sized openings. Tlie smaller mesh, being placed next 
to the end at which material is fed into the screen, extracts 
the dirt and allows aU larger sizes to pass to the next seg- 
ment, which extracts the nest size, and so on. 

In the counter screens, E. E., the first segments extract 
all smaller than, and including, the chestnut coal. The pea 
coal and chestnut coal are sepai-ated from the dirt in the 
supplementary screens, E'. E'. The other segments separ- 
ate the large and small stove from the egg coal and larger 
pieces, which pass ont at the ends of the screens, while the 
stove coals ai-e again cleaned of smaller particles and Hat 
slates in the supplementary screens, E*. E^. 

The dirt from all these screens passes down the counter 
dirt shute, D*., and is hauled away on the tramway, Z., 
across the trestling, Y. Y., to the dirt bank, in small cars, 
which may be tipped on either side, called "dumpers." 

The slate and bone separated from this coal in part by 
the sn-called slate picker screens, and in part by hand pick- 
ing, containing a considerable quantity of good coal mixed 
with or adhering to it, is collected in the slate picker hopper, 
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D., from which it is taken along the tramway, Z',, to the 
boiler tires, and used as fuel. 

When it leaves the counter screens the coal descends, by 
its own weight, along narrow troughs, F. F., called "tele- 
graphs," the hand picking being done by men and boys at 
convenient places along them, and is distribueld thus: — 
the pea and chestnut to the main pea and chestnut coal 
screens, L'. L\ L'.,.the large and small stove to the main , 
screens, L. L., and the egg and broken to the prepared coal 
rollers, K'. 

As the connter screen material is usually wet, and the 
dirt adheres to it, this second screening is necessary in or- 
der to clean it properly. This completes the distribution 
of that portion of the wagon contents which passes through 
the two and a half inch openings between the bars, C. C, 
which is only the smaller sizes from egg down, with such 
of the larger thin slabs of coal as mq^y turn edgewise and 
pass through the bars. 

That portion of the wagon contents which passes over the 
bars, C. C^. , goes to the steamboat bars, C*. , (on its way down 
to the dump shute), which are set four and a half inches 
apart. AH that passes through the bars, C^., goes to the 
bars C*., set two and a half inches apart, through which all 
below, and including, the egg coal passes to the dirt screens 
E'., where tlie dirt is separated from it, the coal going to the 
prepared coal roller, K'., and main screens, L. L., while the 
dii't goes into the hopper, J>*., and thence to I>'. 

In this process coal that should have passed through the 
bars C, but has been crowded over them, is separated in 
the dump shute, C. C, by bare C^, and is removed and dis- 
tributed as described. That portion which passes over the 
bars C*., goes to the principal steamboat bars, 0*., where it 
joins the coal fi'ora the steamboat roller, K. The remainder 
of the wagon contents goes down the dump shute to the 
platform bars, C*., and contains nothing smaller than lump 
coal. The platform bars are set nine inches apart, and that 
portion which passes over them goes to the first platform, 
H,, where such of the lumps as are suitable are pushed into 
the lump coal shute, I. , and the slate and rock into the rock 
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shiites, r. P., on either side. Here also such of the lumps 
as have sti-eaks of slate or bone through them are broken 
by hand and the impurities removed. All that is not suit- 
able for lump coal is tlirown down a hole in the platform to 
the second platform, H^, where ic joins that which passes 
through the bars, C^. Here the slate is carefully picked 
ont again by hand and sent down the rock shutes, P. I',, to 
the point, P., where it is loaded into dumpers, and hauled 
to the dirt or rock bank. 

The lump coal passes down the lump coal shute, I. I., to 
the point. P., where it reaches such a level as will allow it 
to be loaded into the railroad cars for market. After the 
alate has been removed at H,, the coal is thrown down a 
hole in the platform to the steamboat rollers, K. These 
rollers are cast iron cylinders, with large strong teeth, which 
revolve towards each other at a speed of from ninety to one 
hundred and twenty revolutions per minute, and the coal 
dropping between them is broken into pieces of various 
sizes. - The two rollers are set so near togetljer that none o1 
these pieces shall be larger than steamboat coal. The coal 
passes from the roller, K., to the principal steamboat bars, 
C, set four and a half inches apart, and all that will nol 
go through them is steamboat coal, and goes to the steam- 
boat shute, G., whence it is loaded into the railroad cars al 
Q'.j in the same manner as is done with tlie lump coal at I' 
the same track answering for both. That coal which passt 
through the steamboat bars, C*.. goes to the prepared coal 
rollers, K'., which are similar to the steamboat rollers ex- 
cept that they have smaller teeth, and are set nearer to- 
gether so that they produce no coal larger than broken, 
From these rollers the coal enters the main screens. L. L. 
which are similar in construction to the counter screens de- 
scribed above, except that they are larger. The dirt and 
pea and cheatnnt coals are taken out in the first thr 
ments, and go together to the pen and cliestniit screens, L". 
L', I/,, which are double screens liaving a surrounding 
mesh, outside the screen, called a "jacket." All but the 
chestnut coal passes throngh the inner screen, the chestnut 
dropping out at the end, and the dii't passes through the 
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Jacket, while the pea coal drops out at the end of the jacket. 
The dirt drops into the dirt hopper, B*., and is hauled to 
the dirt banks ; the pea goes to the pea coal bins, K'., and 
the chestnut to the chestnut coal bins, W., without further 
preparation. 

The next segment in each main screen separates the small 
stove, the next the large stove, the next the egg, and the 
broken coal falls out at the end. 

All the coal but the broken, passes, each size separately, 
over short "dusting bars," M'., set three eighths of an inch 
apart, which remove the dirt made by attrition in the screens, 
and thence over the picking floors, M, M., which are so in- 
clined that the coal slides over them by gravity, each in its 
own compartment. 

These compartments are — 

M*. M"., small stove picking compartment. 

M*. M*., large " " " 

M^. M*., egg " " 

M". M'., broken " " 

Across the picking floor, seats, M°. M"., are placed, wliich 
are slightly elevated above them so that the boys who pick 
the slate sit above the coal and separate the slate from it by 
hand as it passes them on its way to the bins. The slate 
picked out by the boys is collected in the slate shutes, M'. 
MJ., and carried by hand to the dirt hopper, D^. 

The bins, N, N,, are divided into compartments for each 
size of coal, N'. W. , being the broken coal bins ; N^. N^. , the 
egg coal bins ; N'. N*., the large stove coal bins ; N*. N*., the 
small stove coal bins ; N^ Nl, the chestnut coal bins ; N*. 
N^, the peacoal bins ; W., the buckwheat coal bin. When 
it is desired to load this coal into the railroad ears, they are 
run down under the breaker to the gates, 0. O., communi- 
cating with each bin, the car loaders using the platform P., 
for convenience in walking from bin to bin. Below each 
of the gates, O., is a short set of bars over which the coal 
passes on its way into' the cars, called the "lip screens," 
which take from each size all particles smaller than it, as 
well as the dirt caused by attrition in the bins. There are 
also similar bars at the lump and steamboat loading points. 
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P. andG^ All this '■ loading chippings " and "dirt," as it 
is called, are brought to the hopper of the elevators, R, R., 
the lump coal ubippings by means of tlie swinging trough, 
S. ; the steamboat cbippings by a trough not seen in the 
drawing, and the dirt from the lip screens, at O. O., by 
wheelbarrows. It is then aU elevated by the elevators, R. 
R., and earned horizontally by the chain carriers, T. T., to 
the bars, V, Tliat which passes over the bars goes to the 
so-called "monkey rollers," K*., which are similar to the 
othera described above, but smaller ; while that which passes 
through goes directly to the elevators, R'. R'. After pass- 
ing throngh the monltey rollers, that portion goes also to the 
elevators, R. R., and all together are elevated to the buck- 
wheat screen, W, All but the dirt and buckwheat coal 
passes through this screen and goes t^) the main screen, L. 
The buckwheat passes through the screen and drops from 
the jacket to its proper bin, N^. , whCe the dirt passes through 
the jacket and goes to the hopper, D^. 

This completes the distribution of all the coal. It will be 
observed that in all the operations advantage is taken of 
the elevation of the tips A. A. above the railroad tracks to 
cause the coal to pass from one process to the next, contin- 
uously, by giuvity, and the elevations necessary to do this 
are reduced to a minimum by covering the shut^s and tiu- 
versing floors with sheet-irou, which soon becomes highly 
polished. 

The machinery is all moved by the stationary engine, at 
K., with its belt and shaft connections. 




Chapter IV. 

Waste in Mining Anthracite Coal, 

There is no possibility of arriving at an exact average 
waste percentage of coal lost in the mine in working an- 
thracite coal. 

For the percentage of mine waste in working the Mam- 
moth bed when it is 45 feet thick, is very different from the 
mine waste in working the Wharton bed 8 feet thick, or 
the Lykens Valley bed 8 to 10 feet thick. 

And there is an equally wide variation in working the 
same bed in two collieries, in one of which it lies horizontal 
and in another dips 60"^ to 70"^. 

The obstacles in the way of mining are thus briefly stated 
by Mr. Eckley B. Coxe. 

''Before giving my ideas as to the proportion of coal ob- 
tained from any vein, I shall state some of the circumstances 
which influence the percentage of waste. 

1. The thickness of the vein. 

2. The nature of the roof. 

3. The pitch of the vein. 

4. The amount and nature of the intercalated slate and 
bony coal. 

5. The nature of the coal, as affecting the uses to which 
it is put and consequently the sizes in which it is used. 

6. The nature of the coal as affecting its fracture and also 
the breaking machine. 

7. The methods of working adopted. 

8. The question of the cost of labor, timber, and trans- 
portation. 

1. The thicker the vein after you pass 6 to 8 feet, the less 
the percentage of coal you get. In a small vein, with a good 
roof about two thirds can be taken out at once and most of 
the pillars can be gotten. 

When the vein is thicker much larger pillars must be left, 

(29 A*.) 



30 A^. REPORT OF PROGRESS. FRANKLIN PLAIT. 

the breast must be arched, and much larger quantities of 
coal must be left for gaugway, slope, chain, and otlier pillars. 

2. If the ronf is good most of the coal in the breast can 
be gotteu, but if it is bad part of the coal must be left to 
support it, and much coal is often lost by the roof falling 
and burying coal under it. 

3. The steeper the pitch in general, the les3 the percent- 
age of coal in the vein that can be gotten. 

In flat places the breast can be kept regular, the coal can 
be well and carefully cleaned, much less amount of coal ia 
needed to keep up gangway piUars, &c. 

4. The purer the vein, that is the less slate and other im- 
purities are in it, the less the waste. If for examjile a vein 
is all coal everything can be loaded out, but if twenty per 
cent, is slate there will be a large amount of coal left in the 
breast which is so intimately mixed with the slate that the 
miner cannot clean it, (of course in steep breasts where every- 
thing is loaded into the mine cars the same difficulty occurs 
at the breaker,) much coal therefore is left attached to the 
elate, as a miner cannot be expected to spend eleven cents' 
wortli of labor to get ten cents' worth of coal. 

If the slate on the other hand breaks into large solid 
pieces parting from the coal, more coal will be gotten as 
the miner can separate it easily from the fine coal. 

5. Where a coal, for example the Lykens valley anthra- 
cite, is used for such purposes as to render it salable only 
in egg and smaller sizes, there must under the circum- 
stances be much greater waste than where, as in the Big 
vein of the Lehigh region, the coal is largely used in the 
form of Lump, Steamboat and Broken. Moreover where 
coals are of good quality for generating steam, much 
smaller screens can be used in preparing the buckwheat 
coal and a larger percentage obtained. 

6. Some coal breaks with much less waste than others, 
that is much less fine stuff is made, and some breakers, par- 
ticularly the modern rolls with steel teeth and high speed, 
make much less waste than the old fashioned ones. Now 
as all collieries must break more or less to supply their 
trade, this ia an important factor. 
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7. The more or less perfect systems of mining, and tbe 
taking advantage of all cliances, such as the leaving large 
pillars where the coal is poor, avoiding premature caving 
in, &c., &c.. having work enough opened ahead so that the 
robbing need not be begun too soon, &c., the leaving of suf- 
ficient pillars, but ojily where they are needed, &c., have a J 
very important influence on the output. 

8, The question of the waste is to a large extent dependent 
upon the coat of labor, timber and transportation and the 
price of coal, for the cheaper timber the more we can put 
in, the cheaper labor the more carefully we can work and 
the higher the price of coal and the lower that of transpor- 
tation the greater the royalty and consequently the greater I 
the amount of money we can afford to spend to save the 
coal. 

There is another point to be remembered that all esti 
mates of coal extracted are based upon railroad weights, 
and that all coal lost or stolen from the cars, between the 
colliery and the weigh scales goes to the account of waste 
in mining and breaking ; secondly, the Kailroad Compa- 
nies formerly allowed five per cent, and now about three 
per cent, to make up for loss in transporting and shipping 
coal after it passed the weigh scales : thirdly^ generally no | 
account has been kept of the coal used at the collieries for 
steam, &c., and for employes use ; all these items are thus ' 
charged to wastage. ' 

With reference to general results ^ one of their collieries 
where a considerable area has been worked over, Mr. Coxe 
says : , 

' ' Roughly, upon excavation of a little less than 200 acres, 

the shipments are over 2,000,000 tons, 

with the vein not over 10 feet thick on the average. 

"The vein la not all worked out in the 200 acres, but 
there are many breasts unfinished, and some parts unopened; 
and there is much coal to be robbed, 

"The average yield is at least 10,000 tons per acre — 
01 WOO tons per foot per acre ; 
or 1 ton at leaat for 43^ cubic feet. 
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"No deductions have been made for faults. The specific 
gravity of the coal is 1.6." 

Mr. T. D. Jones, the Mine Inspector of the Lehigh region, 
gives the following figures as the percentage of coal in the 
ground now actually won out by collieries working the dif- 
ferent coal beds named and on the differing dips : 
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Mr. Jones says: "It may be said by some that my esti- 
mates are too high, but, when we take into consideration 
the improved methods of mining of late years, and the 
care that is exercised to mine all the coal that is available, 
compared with the old mode of mining, ' take it where yon 
can get it the easiest and cheapest,' it is not any too high, 
at least in my estimation," 

The Mammoth coal bed is of unusual size where it is 
worked by the collieries of the Philadelphia Coal Company , 
at Lost creek. 

Concerning the mine waste, their superintendent. Col. 
Brown, says : 

"Packer colliery is mined on the breast and pdlar sys- 
tem, the vein and top being favorable. We esdmated that 
the portion of the vein mined is abont 60 per cent, of the 
whole seam— that is of the portion exhausted." 

This is a good average for "breast and pillar" working 
on so large a vein, but everything in the vein is especially 
favorable to this system, for the vein is solid ; there is very 
little shelly coal ; the top coal forming the roof is strong ; 
while the pitch, 35° to 30°, suits the system of mining by 
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loDg breasts. Of the 40 per cent, lost, 30 per cent, repre- 
sent the amount left in pillara, and 10 per cent, the top coal 
left in mine. 

A larger percentage would, come out of tlje mine if the 
top benches of coal, which are usnaliy unmarketable, and 
contain more refuse than the rest of the vein, were not in- 
cluded in the measurement of thickness. , 

We mine by breasts 30 feet wide, leaving a pillar of about 
25 feet between breasts, the breasts, according to pitch, being 
from 300 to 540 feet long. 

When the breast is driven up to the chain pillar, next to 
water level, we commence about half way' up the breast 
and skip {as it is called) the pillar, that is, take off about 
two thinls of its thickness ; this is done frequently with a 
number of breasfs before the top roal falls or the pillars 
show signs of squeezing, say jXgg+EXitf=/j-Ff''r=i5g=08 
per cent. 

When the top coal falls, if the roof slate does not fall in 
too lai-ge quantities, we frequently take out of the fallen 
breasts sufficient to about compensate for piUars left un- 
skipped and for gangway pillars. 

The foregoing summary of operations of the four col- 
lieries under my charge is based on approximations and 
data that I have collected during my connection with the 
mining of coal in this region, and a long experience in min- 
ing south of the Broad Mountain. 

With regard to the Panel System of Mining for working 
the Mammoth Vein, I would refer to an article published 
by me in the Miners' Journal of January 20, 1870, and 
also in the Miners' Journal Coal Statistical Register for 
1870. The latter article describes the system thus (see ac- 
companying Figures) : 

To work the Mammoth Vein where it is of its usual thick- 
ness, and pitching at an angle of from 15° to 45°, after sink- 
ing the slope or shaft to the vein, open out the gangway or 
air courses on the plan at present adopted ; but instead of 
opening out a shnte every eight or ten yards along the 
course of the gangway, I would recommend the driving up 
a manway. say at the proper thickness of pillar, from slope ■ 
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or shaft, (thickness to be according to solidity of coal,) and 
at a distance of say fifty yards from this manway, drive np 
at right anj^les to the gangway, if the pitch be under 45°, 
a shnte of from to 15 feet wide, to the upper level or sur- 
face of the mine, and make rhis shute the center of a panel 
of work, and at the distance of another fifty yards drive up 
another manway, completing the panel. 

The center shute to be made to run coal freely, so as to 
load coal from it with the smallest possible labor. 

This shute should have a traveling way alongside, so that 
the workmen can have easy access to their work, up and 
down by the shute. 

At right angles to this center shute, right and left, small 
headings in the bottom bench of coal ahonld be driven to 
the manway, beginning at the desired thickness of pillar 
between the gangway and the coal to be mined, say seven 
yards, and at every ten yards up this center shute drive 
similar headings parallel to the first, connecting them with 
the manway. 

When all the headings are driven the panel is ready to 
commence mining from, and if skillful miners are employed 
no coal need be lost, excepting very small stumps of pillar 
next the shute. 

To bring the coal ont of these headings it would be ad- 
visable to lay a light road in them, and nse a buggy wagon 
holding about 1500 pounds of coal ; this size of wagon could 
be handled easily by one man. 

To begin mining the miner would first open out at the 
end of his heading in breast fashion tip to the surface or the 
level above ; and open wide enough so that when the coal 
was taken out the next fall by skip off the solid would bring 
down the top, thus forming a sort of natura.1 slope or shnte 
for the next fall of coal to slide down to where the laborer 
could load it in safety into his buggy. The miners would 
always have a safe retreat into the heading when a fall of 
coal or rock was about to take place. 

The labor of raining coal from a loose end would be very 
light, while the labor of loading the coal into the buggy and 
tipping it into the ahute would be f oHy compensated by the 
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saving of expense in loading the coal from the main shute 
in the gangway, instead of the usual plan now adopted of 
loading by hand. 

After a ten years' trial of the panel I find that I can add 
very little to the description given above, except that in 
some of our collieries in this valley the conditions are such 
that the old breast and pillar plan can be adopted as the 
most economical plan for mining, and with fair results as to 
quantity taken out. 

But I reas-sert that for mining the Mammoth Vein, 
on pitches varying fi-oni 15° to 35°, the panel system is by 
far the best that I have tried; and where the coal is free, 
top rotten, and gas in the mine, it is the only plan by which 
over 60 per cent, of the vein can be rained with any degree 
of safety to workmen and certainty of keeping the mine 
from closing in. 

The changes I have made in opening, while not altering 
the general plan of working, are as follows : 

1. I use a blowing fan instead of a suction fan, finding 
better results and more certain ventilation while advancing 
the openings, 

2. Instead of opening only a narrow passage between 
panels I open twin breasts about eight yards wide and a 
pillar five yards wide between, according to the solidity of 
the coal ; and between each pair leave a pillar of fifty yards 
and in some cases sixty yards wide. 

3. After these twin breasts are driven up the intended 
distance, the small pillar ia taken out, if the top will per- 
mit ; if not, we skip it until the top coal falls and so much- 
of it as can be got at taken out of the breast, 

4. While the gangways and twin breaats are being worked 
to the limit of bpundary, a central shute 12 to 15 feet wide 
np on (if on a pitch greater than 311") the bottom slate, see 
sketch C ; if on 25° pitch, on the bottom bench, 4 feet thick, 
see sketch B ; if the pitch is 15°, and not over 20°, then 
rise above the coal as in sketch A ; the object of this is that 
the coal may slide down over the coal bottom without the 
use of sheet iron, and can be loaded with little expense as 
compared to hand loading. 
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5. From these central shiites we tliive small gangways 
7X9 feet, at right angles to the shutes at distances varying 
according to oonditiun of vein, say 10 to 20 yards apart, 
dividing an hundred yard lift into 5 to 10 parts. 

6. The lialf arrows indicate the course of tlie air during 
the advance and opening of the panels, while the full ar- 
row shows tHe course of air when the panels are being 
worked home, although a portion of the air continues as 
shown by the double arrows traversing down into gangways 
and out by the slo^je or shaft. 

7. What it costs to open the panel and buggy coal to 
shutes is compensated by the coal being more easy to mine 
recLuiring much less powder, timber and labor, than work- 
ing coal from a solid face. 

8. Tiie cost of loading coal from the panel shute is less 
than a fourth of the cost of loading with a shovel, this item 
alone equaling about 10 cents par ton of coal. 

9. The increased portion Ihat can be taken out of the vein 
is an item that will amount to more than first cost of col- 
liery, and will amply repay the operator for the additional 
cost of opening. 

If tlie system of panels is properly begun and worked 
with a moderate degree of sk.iU, _fidli/ SO per cent, of the 
panel coal can be extracted ; while a very large proportion 
of the refuse can be packed in the "goaf" or "gob" (the 
latter being the term in use liere generally through this 
region.) 

This packing the refuse in the mine is a large saving in 
handling and preparation of coal, and is fully equal to 10 
cents per ton. 

After reviewing the foregoing pages and the accompany- 
ing statements of the data obtained, I would add in con- 
clusion that the four coilieries named (Colorado, Shenan- 
doah, Lehigh and Packer) are probably above the average 
for favorable conditions for mining, though the quantity of 
refuse coal and slate^ is. perhaps greater than the average .of 
collieries in this section, of the coal region. 

But for the solidity of coal they are unsurjiassed in this 
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region, and sire decidedly favorable for mining out a large 
portion of the vein. 

Therefore the percentage of coal realized by us may aeem 
not 60 large as might possibly be obtained, but I feel assured 
that it is about as great as we can secure, and that it is 
much greater than can possibly be taken out of veins that 
are free, with poor top and inclined to run, if worked, by 
the breast and pillar plan, 

I pnt down the following as my estimate for the qnantity 
of marketable coal that can be mined from the mammoth 
bed in this section of the coal region. (Lost Creek, Schuyl- 
kill county.) 

Uunmotb, pitch 00° to 80°, good top, worked by rnn, TO per aeal. 

" " MOtoOOO, " ■' " BO " 

" " " " breast and pillar, 60 " 

" " 80° to 40°, " " 60 " 

u '■ 150 to 35°, panel Bystoiii 80 " 

" " 6OO to m°, poor top, coal shelly, 45 to eo " 

" '■ 20° to «Jo, " " 30 to 50 " 
.1 " lao to 55°, panel Bjstein, and no 

matter how the tup is, ... . 80 ',' 

The mammoth vein as mined with us (Lost Creek) will 
yield about 50 per cent, of the vein mined, when the whole 
section of vein is hauled out. If however only the bottom 
member of the vein ia worked, the yield will be about 60 
per cent, of the output. 

When the whole vein is wrought the proportion of coal 
to refuse is as 65 to 35 ; of the 65 of coal about one fifth or 
20 per cent, will make furnace coal, and 80 per cent., less a 
breaker waste of 15^ per Cent., will make prepared sizes in 
about the proportion given in statements concerning the 
collieries- (See Chap, V.) 

Mr. S. M. Riley, Mining Engineer, of Ashland, Penn'a, 
sends the following statistics of coal actually won out and 
sent to market by a colliery on the Mammoth coal bod in 
the Ashland region : 

" I have prepared, as carefully as I could, a statement of 
the waste in the mining and preparation of coal at the 
Locust Run colliery. . 

"This colliery is on lands of the Locust Mountain Coal 
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Company, near Ashland, Penn'a, being on the south dip of 
the Mahanuy basin. 

"The coal shijjped from the colliery came almost exclu- 
sively from the Mammoth seam, having a dip ranging from 
15° to 60°, and a thickness varying from 25 feet 6 inches | 
13 feet 6 inches. The results were : 

Length of slope la feet, 7e0 

Length of territory worked, 7,500 

Area of territory on dip, 7,195,970 

Average thfcknesa of Hoani, Ifl' 5" 

Average thlokaess of mal 17 

PeroeQtage of reftise in seam, 12,4 

Cubic oontenis of Beam in ooa] 122,331,190 

ToDBof coal, allowing 27 oublo feet to 1 ton, . . , . 4,630,796 
Adding tons of oohI in the portion of Buck Mount- 
ain soam worked, (o««? 1)/ coo! in ground, . , . 4,888,436 

Tons of coal sent l« market, 1,498,507 

Add 5 per cent, oonaumption at minea, . . 94,1)40 

Total eoal produced, I, ■173,747 

Percentage of waste 86. 5 

Peroentag* of cx«il, 3S.6 



L ho 



This colliery has been quite e-xliaustively worked, and 
but a very slight quantity of coal can yet be taken from 
the lifts already worked, and upon which the calculations 
have been made. 

Mr. P. W, Sheafer, of Pottsville, who has had over 30 
years of professional experience with the mining of anthra- 
cite coal and preparing it for market, makes the total coal 
reaching market only about one third of the coal in the 
ground. He says : 

The fearful loss of good material involved in mining and 
preparing anthracite, as shown in the accompanying tables, 
though greatly to be deplored, seems to be almost inevit- 
able. The disposition of the coal in large solid beds, and 
in highly inclined jwsitions, involves strong supports to 
keep the superincumbent mass from crushing and closing 
the avennes to the mines ; and these supports must consist 
of massive pillars of the solid coal itself. Wooden props, 
however ponderous and strong, can' only be used for the 
minor supports. Some of this pillar coal is ultimately re- 
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moved, but much of it is inevitably lost, especially in the 
large beds, which frequently raage from 20 to 40 feet in 
thickness, and are often inclined at an angle of from 40 to 
70 degrees. 

It is estimated that not more than 66 per cent, of the coal 
is ever taken out from the mines. That which is brought 
to th^ surface is now passed through a huge structure from 
80 to 100 feet high, very appropriately called a "breaker," 
ingeniously contrived for the destruction of coal. There are 
over 300 of these immense buildings in the anthracite re- 
gion, costing on an average $50,000 eacli, or an aggregate of 
$15,000,000. To the top of these the coal is hoisted and 
then descends through a succession of rolls and screens, 
emerging at the bottom, in a series of assorted sizes, from 
huge blocks of lump coal to the unmerchantable dust, which 
forms a greviously large proportion of the whole. This 
process involves a loss of good coal, equal to 20 or 25 per 
cent, of the entire quantity mined. For the coal wasted in 
mining, say 40 per cent., and in preparing, 25 per cent, no 
one is paid ; it is a total loss to land owner, nriner, and 
shipper. 

Plans for utilizing the waste coal dirt, or culm of anthra- 
cite collieries have been frequently suggested, but none 
have come into general use. 

Tlie anthracite fuel company, at Port Ewer, on the Hud- 
son, in 1877, used 90 per cent, coal dust and 10 per cent, 
fuel pitch, and made 300 tons of fuel per day, consuming 
over 50,000 tons of culm. The Delawai-e and Hudson Com- 
pany also use at their mines 60,000 tons per annum. They 
now ship all their coal down to pea sizes, and consume the 
culm in generating steam. If all our coal companies would 
follow this excellent example it would enable them to sell 
half a million tons more coal, and burn the same amount of 
refuse, thus earning or saving half a million dollars per an- 
num, to add to their revenues. 

The Philadelphia and Reading Railroad Company has re- 
cently introduced a method of burning coal dust in the fur- 
naces of its engines and the plan appears to meet with sue- 
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Those interested in the questions of the utilization of an- 
thracite slack will find the subject discussed, in one of its 
phases, in Report MM of the Second Geological Survey of 
Penna., page 382 et seq. 

Mr. Gay, Mine Inspector in Schuylkill connty, in 1879, 
considers that 33 j)er cent, is too liigh for the proportion of 
coal actually won from working the Mammoth vein In the 
Shenandoah -Gimrdviile basins ; even 25 per cent, he con- 
siders too liigh. 

The facts adduced by him to support these views are as 
follows :* 

"That the accuracy of my statements should be as near 
correct as it is possible to attain, and that a fair average 
basis from which to compute waste should be taken, I have 
selected two collieries in the Shenandoah district, working 
the Mammoth seam, which seam, in this district, has an 
avei-age thickness of 35 feet, the angle varying from (45°) 
forty -five to (60°) sixty degrees. 

" These collieries liave not been selected as not having 
been worked as economically as some others, or that the 
proportion of coal recovered is not equal in proportion to 
the area of territory worked out. I have no hesitation in 
stating that both mines have been as sldllf uUy and econom- 
ically conducted as any of the mines of the district, and 
are fair criterions to be governed by in the collection of 
data from which to make calculations of waste. The enor- 
mous loss is not confined to any particular colliery, but ex- 
tends throughout the coal fields, wherever the Mammoth 
seam is worked. 

"The district selected comprises the greater part of the 
Mahanoy and Shenandoah basins, extending from the Ma- 
hanoy tunnel, on the east, to Girardville, on the west, a 
distance or length of eight miles, and having a mean breadth 
of two miles, and area of sixteen square miles, or gV of the 
total area of the anthracite coal field of Pennsylvania. 

"In my calculations I have assumed the thickness of 
seam at thirty-five feet, deducting therefrom ten feet for 

r Mines, Authracite Regioos, 1879, p^e 21. 
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refnsc, or about ^8-^% per cent. The thickness of the Mam- 
moth seam, as taken at eight collieries by H. S. Thompson, 
Esquire, engineer for the Gfirard estate, is ns follows : 

Coat. R^itse. 

Lehigh, No. 3, 31' 10" 5' 7" 

Kehley run, bottom split, 22 7 i I'l 

WlUtam Pena, 294 78 

Bear Ridjfe, No. 1, 3ii 5 5 fl 

Colorado, bottom splLt, 24 4 J 8 6 1 

Colorado, top split 15 ) 2 9 > 

Packer, No. 4, 33 4 8 10 

Bear Ridge, No, 3 22 2 10 

Hammond, bottom aplit, 32 8 j 4 11 ( 

Hammond, top split, 16 > 2 7 > 

Average tbiokneBs of ooal and refuso in seams, 31 10 6 ej 

The above table gives an average thickness of 31' 10" o£ 
coal, and 6' 6J" of refuse, or abont 20 per cent. 

Sianto/i Colliery. 

Depth of slope In feet 720 

Iien^h of territory under lease, running from 

Average ran on dip of Beam, 600 

Areaof territory, in square feet, on dip, 3,984,000 

Average tblokness of seam, S3 

Cubic oontentH of seam, 13!),-140,000 

Deducting 28,^,, per cent, for refuse In seam, leaves, . 99,600,000 
Tonsof coal in seam, allowing 25 cubic feet per ton, . 3,984,000 
Tons of coal sent to market, ... , .581,413 

Six per cent, added for ooal used and sold at 

mines, . 34,884 

Estimated amount of ooal to be mined on pre- 
sent level, 76,000 

Total amount recovered, in tons, 091,397 

Tods of coal lost in mining and wasted in preparing, . 3,293,703 

The first shipment of coal I'rora this colliery was made in 
September, 1871. The coal and refuse are hoisted and 
dumped into a pony breaker, where the dirt is 8epara.ted 
from the coal, and other refuse taken out, so as to leave 
but a small amonnt of anything; bnt clean coal to undergo 
the process of breaking and separating into small sizes. 

By the latter process alone the waste is equal to 15 per 
cent. Mr. Hecksher, of the firm operating Koh-i-nor col- 
liery, estimates the waste in breaking at that colliery for the 
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year 1879, to be fifteen thousand tons more than it would 
liave been had there been a demand and fair prices for the 
larger size coal.* 



Gilherton Colliery. 




Depth of slope in rsel, 




729 


Z-engtb or territory under lease, from east 


to 




west, in feot, 


7,200 




Average run on dip of aeam, 


700 




Area of territory on dip, In square feet. . 




5,010,000 


Average thiolstiesa of seani 


35 




Cubic coctentB of Beam, . ... 




170,400,000 


Deducting 28j>5 per cent, for refuse in seaii 


1, leaves, . 


120,336,000 


Tons of ooftl in seam, at 25 cubic feet to tlie ton, . . 


6,058,010 


Tons uf coal sent to market, 


1,127,157 




Six per oent. added fbr ooal used and sold 


at 




mines, 


. 07,029 




Eatimated amount of ooal lo be mined 


n 




present level, 


50,000 




Total atnount recovered, In tons, . , 




l,aU,7B6 


Tot»3 of coal lost in raining and wasted in 


preparing. 


3,aU6,244 



Mr. Chester, the General Superintendent of the Lykens 
VaUey Company, says concerning their mine waste : 

"While we have some veins from. 8 to 10 feet thick, where 
the amount left in as loss does not exceed 12 per cent., again 
we have some veins from 6 to 8 feet thick, with from 6 to 10 
feet of slate between two veins of coal, when the loss in 
mining is from 25 to 30 per cent., and at times the loss ia 
even greater than this where the slate between the veins ia 
very loose and the top to the upper vein is also poor. 

The least waste in the mine is in the Lykens Talley vein, 
or in those lying above it and below the Mammoth vein, 
and the next in loss is the twin veins in the Shamokin re- 
gion." 

With reference to the total percentage of waste in mining 
and preparing coal in the Wyoming Valley, Mr. Irving A. 
Steams, Mining Engineer, of Wilkes-Barre, measured and 
computed some worked ont areas with the following re- 
sults : 

1. Area 16 acres. Average thickness of vein, four feet 
six inches (4' G") of coal. 

"The above article applies only to tbo Mammotli Seam. 
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Of the total amount ia the ground, computing at 93.6 
pounds per cubic foot or specific gravity of 1.5 for the Bal- 
timore vein — 

There was sent to market, 46 per cent. 

Left in mine and wasted at breaker, 51 per cent. 

100 

2. Area, 63 acres. Coal vein from six to ten feet thick, 
with from one foot to eighteen inches of bone and slate. Of 
the total amount in the ground — 

There was sent to market, 31 per cent. 

Left in pillars and wasted at breaker, 69 per cent. 

100 

3. Area, 52 acres. Vein with five feet ten inches (5' 10'') 
of coal, no slate — 

There was sent to market, 50 per cent. 

Left in mine and wasted at breaker, 50 per cent. 

100 

4. Area, 20 acres Vein has ten feet eight inches (10' 8") 
of coal 5 the total thickness of the vein, including slate and 
bone runs to eleven and twelve feet (12'). 

Of the total amount of coal in the ground — 

There was sent to market, 45 per cent. 

Lost in mine and wasted at breaker, 55 per cent. 

100 

5. Apea, 10 acres. The vein has an average of seven (7) 
feet thickness of coal. 

Of the total amount of coal in the ground — 

There was sent to market, 48 per cent. 

I/>st in mine and wasted at breaker, 52 per cent. 

100 

6. Area, 11 acres. The vein has an average thickness of 
eight feet six inches (8' 6") of coal. Of the total amount of 
coal in the ground — 

There was sent to market, 48.8 per cent. 

Lost in mine and wasted at breaker, 51.2 per cent. 

100 per cent. 

These percentages of Mr. Steam's are made from mines 
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worked a number of years ago, when all of the pea coal, and 
most of the cbestnat also, went on to the dust pile. 

To add to these amounts sent to market aa given above 
the anioiint of chestnut and pea coal which would now be 
saved at the breaker would raise the shipment percentage 
by from 7 to 9 per cent., and lower proportionately the per- 
centage of total waste. 

These figures of total wastage, while they vary widely 
from each other, all agree in showing that the waste in min- 
ing the Mammoth coal bed in the Shenandoah and Mahanoy 
basins is unusually great. 

The figures of Mr. Gay would show only 17 and 24 per 
cent, respectively of the total coal in the ground as loaded 
into the cars for shipment at the collieries taken by him for 
examples. 

The Locust Run colliery measurements show that 33,5 per 
cent, of the total coal in the ground was shipped to market. 
This is 40 per cent, more than one of the previously named 
collieries, and nearly 100 per cent, improvement on the other 
one. 

The figures at the collieries near Lost Creek show that 
about 30 per cent, of the coal in the ground goes to mar- 
ket ; that while they take out between 60 and 63 per cent., 
yet one half of this is refuse and breaker waste, leaving 
from 30 to 31 per cent, for shipment. 

Mr. Sheafer gives the average of his measurements and 
examinations to be 33 per cent, of coal in ground reaching 
market and 67 per cent, lost in mining and breaking. 

These figures {except Mr. Sheafei^'s) all relate only to the 
Mammoth bed, and only to the Mammoth in this particular 
basin, where the bed is of unusual size, though carrying 
interleaved much bone and shelly coal, slate and other 're- 
fuse matter. 

The distribution of this refuse matter affects the loss of 
coal and lowers the percentage of marketed coal. "While 
the refuse stuff as shown by the section of the whole mass 
may be only 25 per cent., yet in bringing the mine car to 
the breaker the wastage will be 50 per cent, or at times even 
more. Of this wastage 15 per cent, is breaker waste propi 
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due to the breaking ihe coal to sizes, and 35 per cent, re- 
mains of refuse as against 25 per cent, shown by the section. 
Much coal sticks to the slate, and small coal benches inter- 
Jeaved with slate layers are a total loss. 

Of the Maramotli coal bed in this region therefore about, 
30 per cent, is how actually shipped. Even by an improve- 
ment in mining which should raise the out-put to 70-|-per 
cent, of the total, while the refuse stuff remains as at pres- 
ent, the total shipped yield would be 3u-j-per cent, of the 
coal in the gronnd, and this is naming maximum figures, 
at this time probably not reached by any colliery working 
that vein in the Mahanoy and Shenandoah region. 

Of the Mammoth coal bed at the Summit Hill mines of 
the L. C. and N. Co. it was reported that 30 to 35 per cent. 
reached market. The Mammoth at these minfes is 60 feet 
thick. 

But the averages brought out by examination of results 
at these coUieriea must be confined to the Mammoth bed of 
that region. 

For in working the Mammoth coal bed in other basins, in' 
the workings on the Buck Mountain, Wharton, Lykens Val- 
ley, and the Baltimore bed of the Wyoming valley the wast- 
age is less ; many returns show that the percentage of coal 
actually sliipped to market runs up to and over 50 percent. 
of the total coal in ground. 

This percentage changes with any alterations in the struct- 
ure of the coal bed with reference to alternations of slate and 
coal and also to changes in the roof. Mr. Chester states 
that while in raining an 8 to 10 foot coal they only left 12 
per cent, in the ground, yet in mining a somewhat smaller 
coal 6 to 8 feet thick, but with slate parting and poor roof 
the actual mine loss ran np to 30 and even 40 per cent. 

Mr. Jos. S. Harris has recently reported to the Philadel- 
phia and Reading Railroad Company upon the value of 
their anthracite coal lands. 

In order to reach a valuation it was' necessary to use as a 
factor the acreage,'amoiint of coal in ground and amount 
of merchantable coal to be realized therefrom. 

Mr. HaiTig' estimate is as follows : 
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"The subject of the actual contents of coal in the com^ 
pany's lands is one which has been very airefully studied by 
different persons in the past few years, and a good estimate 
can now be made of the amount that may be sent to market 
from the estate. A very elaborate calculation of the coal 
content was completed in 1876 by Henry Pleasants, the late 
Chief Engineer ■of the Company. From data which, in the 
undeveloped portions of the property, were obtained by 
thorough explomtions b^ trial shafting, and in that part of 
the estate where the mines had been worked, from the 
knowledge gained by mining, a number of geological cross- 
sections were drawn. Using these cross-sections and the 
known areas underlaid by the different seams of coal, de- 
tailed calculations of content were made with great care, 
and the highest accnracy attainable ; and, as the result of 
the investigation, Mr. Pleasants reported that the Com- 
pany's estate contained 4,476,000,000 tons of coal. In July, 
1879, I prepared a report on the probable duration of the 
Pennsylvania anthracite supply, in which, from independ- 
ent data, I estimated that 1,189,000.000 tons of coal could 
be shipped from the Reading Company's estate. 

Within the past few months the Company's engineers 
have again investigated the subject, in a new manner, and 
from data not heretofore used. From the qctnal shipments 
of a number of the older colleries they have found how 
much coal several of the leading veins on the estate can be 
expected to yield per acre. From this the yield of each 
of the veins has been deduced, and, knowing the limits 
underlaid by each vein, the total content of the estate has 
been readily computed. This eatimate gives 1,208,254,000 
tons of coal as the amount that the estate should yield. 
This quantity agrees closely with that reported by me, as 
quoted above ; but as mine was but a good general estimate, 
and this was derived from a much more careful computar 
tion, I have adopted it as being the best attainable result. 
Comparing it with Mr. Pleasant' a estimate of the contents 
of the lands it gives the result that about 27 per cent, of 
the coal existing in the lands can be sent to market. There 
is a reasonable agreement between these estimates of con- 
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tent and possible shipment, as may be inferred from the ex- 
perience of the Iiebigh Coal and Navigation Company, 
which Company has for sixty years mined in the territory 
east of the limits of and adjoining the Schuylkill district. 
From an area which is computed to have originally con- 
tained fi3, 966, 001) tons of coal, that Company has shipped 
18,100,000 tons, or Sij'^ per cent. ; and it is estimated that 
when the coal within that area shall be entirely exhansted, 
the shipment will have been 20,^40,000 tons, or 3S-^„ per 
cent, of the original contents. This nnusnally favorable 
result has been made possible by the coal being mined at 
comparatively small tlepths, and at considerable inclina- 
tions, — the latter cause much increasing the yield jier acre, — 
and by its having been very thoronglily worked. Taking 
into consideration the differing circumstances, it is a fair 
inference that 27 per cent, represents well the proportion 
between shipment and content on the whole of the Reading 
Company's estate." 

In determining the average percentage of waste in mining, 
the different coal basins must be taken separately ; again 
different coal beds in the same region must be considered " 
separately ; and again the same coal bed in different parts 
of the same region must be considered separately. 

Tile Lykens ^lley coal bed probably puts one half of its 
total coal in ground into cars for shijjmcnt ; the Mammoth 
coal bed at Shamokin and Mount Carmel puts perhaps 40 
I)er cent, on the cars for shipment ; while the Mammoth 
going eastward through Ashland, Girardville and Mahanoy 
pnts not much over 30 per cent, on the cars. 

In estimating the future yield of the deep basins we mnst 
presume that there will be found much crumpling and fold- 
ing of the bottoms of the deep basins, spoiling much coal ; 
the mine waste will be heavy on account of the enormous 
burden to support ; and the lifts will be great. In view of 
many circumstances it would hardly be safe to take the 
prolmble yield of all the coal beds in the deep basin at over 
30 to 33 per cent, of the total coal in the ground. 

These deep basins, of the Schuylkill region, hold the 
future reserve of the anthracite coal supply. The Lehigh 
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region has probably reached, or nearly so, its maxiiimm of 
pi-oduction ; tlie Wyoming and Lackawanna regions are 
diligently worked by six great companies, and though they 
have much coal left, yet their coal laud has become very 
costly and the coal will be more carefully guarded by the 
companies ; and the deep basins' of the Schuylkill region 
will be of the greatest value in the future. 

In the Lehigh region the coal is hard, the i-oof firm and 
good ; and certainly in one case, on the Buck mountain bed, 
over extensive workings, more than one half of all the coal 
in the ground has gone to market. Probably there are other 
cases where nearly one half or fully that has been marketed. 

The Mammoth bed in the Lehigh region also yields a large 
percentage of marketed cnai, but not quite so much as the 
Buck mountain bed. In this ease it must be remembered 
that the coal is largely shipped in large sizes. 

In the Wyoming and Lackawanna region, in working the 
Baltimore bed, probably some 50 per cent, of the total coal 
goes to market, though much of it has to be broken down 
to stove and smaller sizes. Indeed on the horizontal workings 
of the Lackawanna basin somewhat more than this per- 
centage reaches market. 

It would be useless in this preliminary report to. touch 
upon the questions involved in changes Ip the system of 
mining, by which savings in waste can be made. In Europe 
they also mine large coal beds, on steep pitches, and yet they 
have effected many reductions in mine waste. It would re- 
quire a full discussion of these methods, taken in each case 
in conneclion with the value of labor and value of coal in 
the ground, to make any application of them to the mining 
of coal in our anthracite fields, separating out the items of 
timber involved and cost of labor. For with us labor is 
likely to remain a costly item, while the actual value of coal 
in the ground, comparing surface prices per acre, is much 
less with US than with the coal fields of England or the con- 
tinent of Europe. 

All this will be discussed in a future volume of the Sur- 
vey reports. 
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Waste in breaking anthracite coal — Second basin — Ma- 
hanoy to Trevorton. 

The preceding chapters have shown how the coal lies in 
the ground, how it is mined, how prepared, and approxi- 
mately how much 13 left behind in the mine in the shape of 
pillars. 

Of the actual output of coal from the mine there is, 
therefore, no record so far, save the number of mine cars 
hoisted, some of coal and slate intermingled, and some of 
rock. 

Now as all the large slate and the dust made in mining 
are taken out at the top of the breaker, and the balance, 
which ia the coal with some slate sticking to it, is passed 
through the breaker to be broken into sizes, the breaker 
itself has hitherto been charged by persons not well ac- 
quainted with coal preparation, with entirely too large a 
share of the total wastage; that is, sufficient account has 
not been taken of the enoraious amount of refuse matter 
in the shape of slate, dirt made in mining, poor or shelly 
coal, slate fall from roof, &c., which comes out in the mine 
cars on steep pitching coal beds. 

In the subdivision of the items of wastage at the close of 
the detail of each colliery, due effect must be given to the 
dip of the vein, its size, &c., &c., and the wastage is dis- 
tiibuted thereby. 

Moreover, account must be taken of the coal nsed at 
mines under boilers, &c., amounting to some 4 per cent. ; 
the coal sold to employes ; and the coal lost in getting from 
the colliery to the weigh scales. 

It will be noticed in the computations that the product of 
shipped coal and weighed dust exceeds at most collieries 
the computed mine product, as taken from number of cubic 
feet of mine cars, and weight of lump coal per cubic foot. 
4A^ 
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It is right tbat it should exceed the theoretical yield. 

For a mine car of 150 cubic feet loaded with coal at 60 
pounds to the cubic foot is 9000 pounds ; while 150 cubic 
feet of solid coal are 15,000 pounds ; that is, the Interstitial 
spaces in that car represent 6000 pounds of solid coal, or 
60X60=3600 pounds of coal in sizes of lump or from that 
down to dust. In loading the mine car much dust comea 
into the car, fills these interstitial spaces, and increases the 
weight in a varying proportion, though the mine car is never 
more than level full. 

In order to secure exact figures at the Shenandoah col- 
lieries of the Philadelphia Coal Company, and thus work 
out a proper subdivision of the total wastage, Col. Brown 
made the following tests : 

' ' The first trial was with 6 tons of coal that passed through 
the steamboat coal bars, which latter are 3i inches apart. 
This coal represents the condition of the coal that usually 
goes into the broken, egg, stove, and smaller coals. We 
screened all the dirt from it before putting it on the scales. 

The coal was broken down to egg and stove sizes in pro- 
portion of 1 egg to 2 stove. 

The trial gave 16.84 per cent, of waste through yV" mesh ; 
2129 pounds of waste, of which there were 1077 pounds of 
buckwheat size, and 1052 pounds dirt through i" mesh. 

The second trial was with 6 tons of hand-picked, large 
sized steamboat coal, in pieces weighing from 3 to 15 pounds. 
This coal was passed through the rollers, breaking it down 
to the same size as the first trial, but showing a larger pro- 
portion of egg. 

The 6 tons made a waste (/j inch mesh) of 1974 pounds. 
of which there was of Biickwheat coal (screened over^ inch 
mesh) 899 pounds ; 1974—898=1076 pounds of coal dust. 
The percentages therefore were 



It is not surprising that the second trial showed some- 
what less waste than the first, inasmuch as steamboat coal 
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13 the strongest coal, ha,Tmg withstood the shocks of hand- 
ling and preparing for market, making rather more dust 
but less bnckwheat size, which latter we also regard as 
waste. The results are— 

P'iret trial, 6 tons, taken frotnttnd^r steamboat coal 

bars, gives 15.84 per oeut, 

Seoond trial, 6 tone, taken from aver titeamboat 
coal bars, gives H.7 



An averts of 15.27 

This experiment gives the actual loss in breaking and 
screening clean steamboat coal down to egg and stove sizes, 
the coal coming from the Mammoth bed, in the Shenandoah 
region. 

In the third experiment 2,000 pounds of clean coal, of the 
same kind used in the first experiment, were carefully broken 
down to egg and stove sizes by hand, in the old-fashioned 
way, using hammers weighing about 1^ pounds. 

The broken coal was screened by hand sieves of scant 
half inch mesh, old-fashioned half inch. 

The waste, IBSJ tb8.= 6.28 per cent. 

Coal l,874i lba.= 98.72 " 

2,000 100 

This coal, after weighing, was put through the elevators 
and hoisted up to the regular breaker screen, same as used 
in previous experiments. 

The waste from screening weighed 80 pounds. Equal to 
iper cent, of the coal. 

This shows that breaking and Horeoning by hand 
wasted .28 per cent. 

Breaking by hand and tbrougb circular screens, 
wasted 10.28 '■ 

Sreaking throngh rollers and acreenisg in the pres- 
ent way, wasted 15.27 " 

We also observed that the weight per cubic foot of coal 
and refuse, as coming from mines, measured in car before 
unloading, weighed 73J- pounds per cubic foot ; that refuse, 
as loaded at breaker, weighed but 07^ pounds ; fine dust 
refuse, 69^ pounds, &c. 
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Lump and small coal mixed weighed 65 pounds per cuM 
foot, separate they weighed 60 pounds ; steamer size, 68 to 60 
pounds ; broken and egg, 56 to 58 pounds ; stove, 55 to 66 
pounds ; chestnut, 54 pounds ; pea, 53 pounds ; buckwheat, 
52 to 53 pounds to the cubic foot. 

The mine cars are loaded with rounding top, and when 
first loaded would measure more cubic feet ; but the meas- 
ure of wagons was made outside, after the c«al settled 
down in the cars, and this accounts for the greater weight 
per cubic foot as measured.- Yet this is a condition that 
holds good in all coal and refuse measured in cars outside 
of mine. 

The colliery where these trials were made ia a fair repre- 
sentative of the white ash collieries iu this region (Lost 
Creek). 

Another colliery in the Shenandoah region, working the 
Mammoth bed, and furnishing a fine hard coal as their pro- 
duct, made the following measurements and testa of the 
percentage of breaker waste. They report the results thus : 

"On March 4, 1879, we broke 700 pounds of steamer coal 
through two setts of rolls, good sharp teeth — chilled point*^^— 
I with the following result : ^^M 

\ J61 Oia. Broken, . 32.93 per cent. ^^| 

214 '• E^, 1S.29 ^^M 

164 " Large Stove, 11.71 ^^H 

115 >' Small Stove 8.21 ^^H 

t 104 " Chestnut, 7.43 ^^H 

^^H 62 " Pea, ^^M 

^^H 280 " Waste, 20 ^^1 

^^P 1400 B>9. ^^M 

The mesh over which the pea coal was passed has moat 
of the spaces § of an inch square, some of them were ^ an 
inch square. 

This trial gives ^0 per cent, of waste (dust and Buckwheat 
coal) in breaking down lump and steamer to smaller sizes. 

At tlie same colliery on Feb. 4, 1877, they broke 500 fbs. 
broken coal through monkey rolls, with steel pointed teeth 
and obtained— 
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linrge Stove, 81 pounds. 

Small Stove, 186 " 

Chestnut, 88 *» 

Pea, 17| *< Pea ooal mesh § inch square. 

Waste • • • • 127| " 

600 «« 

In this case the waste, including in that both dust and 
Buckwheat coal, was 2Si per cent. 

On the same day at the same colliery they broke 600 
pounds of Egg coal, with the following results : 

Large Stove, 120 pounds. 

Small Stove," 209 " 

Chestnut, 81 " 

Pea, 18 ** Pea ooal mesh § inch square. 

Waste, 72 «» 

600 " 

In this case the waste was only 14.4 per cent. 

The coal in each case was screened through regular cir- 
cular breaker screens. 

The close agreement of the latter test with the tests made 
by Col. Brown would indicate that somewhere about 15 to 
16 per cent., or a little over, is the breaker waste for the 
Mammoth coal in the Shenandoah region. 

To show just where the wastage goes, and into what sub- 
division the waste percentage properly falls, four collieries 
in the Shenandoah region are given in full detail. 

It would be neither possible nor desirable to continue 
such complete detail in the case of every colliery considered ; 
but after these cases are so fully stated it will be possible 
for any reader to apply the general averages to any desired 
colliery described in this volume. 

For in every case there is given the name of the coal bed 
worked, its size, and dip ; by applying these the proper 
mine wast^ can be estimated and then the breaker waste 
computed, not indeed exactly, but within reasonable limit 
of error. 

It must be remembered that what is called dust in these 
figures includes the slate picked by hand by boys at the 
breaker, and that the hand picked slate is at times as much 
as 3 or 4 'per cent, of the total dust amount. 



54 A'. BEPORT OF PROGRESS. FRANKLIN PLATT. 

In order to make nae of the colliery figurea with exact- 
ness Col. Brown, the General Manager of the collieries of 
the Philadelphia Coal Company, procured the following 
data. 

An average car of coal as it comes from the mine, and 
containing 132 cubic feet, was screened over a i inch niesli, 
the refuse and slate picked out and weighed. This cai' 
represents an average of the Mammoth vein, 30 feet in 
thickness. 

The following are the results : 

Marketable ooal of all slzba, 5,737 Tb 

Refuse coal, bone, and alftte 2,368 

Dirt, waste by mining, and soft Beams of coal and dirt, . 1,557 

Total 9,652 

This gives the percentage of coal coming from the mine, 
in the mine car, to be 69.4 per cent. ; and the dirt and re- 
fuse matter is 40.6. This is of course on a steep pitching 
coal bed. 

The breaker experiment showed that 15 per cent, was the 
proper percentage to take for breaker waste, 11 per cent. 
for breaker and 4 for screening, 15 in all. Deducting this 
percentage from the coal raised and adding it to the dirt 
and refuse gives the yield in the cars, thus : 

Per cent. 

Coal, 60.4— (15 % of 59.4)=50.5 

Waste, 40,6+tl5 ^ of 69.4)^19.5 

100.0 100.0 

The above 50.5 per cent, coal and 49.5 refuse is tlie per- 
centage for coal cars hoisted from mine ; to get the proper 
percentage of the mine product an allowance must be made 
for the rock hoisted. 

The rock hoisted for one year shows to be 8.6 of the coal. 
8 6 per cent, of 50.5 is 4.3 ; this added to the 49.5 and de- 
ducted from the 50.5 gives -Jtf.S per cent, for marketable coal 
and 53.8 per cent, for refuse and dirt, taking in this case the 
whole mine product. 

From this experiment the following facts were determined; 

Coal in oars, as it comes from tlie mines, wetgha, . . . . 73| lbs. 

Re/me, S7g lbs. 

Dirt, 59t lbs. 



4 
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Col. Brown says : 

' ' I thus estimate the waste in mining, breaking, screening, 
and loading coal into cars, assuming that the coal has been 
freed from all refuse matter such as slate, bone coal and fine 
dirt due to the soft shaly slips in veins and between the 
benches of coal : 

1. Waste in mine : 

OuCting coat, blasting, &o 10 per cent. 

2. Waste at breaker : 

Breaker rnUere, 11.27 " 

" BorBsning, ... 4.00 " 

Loading over lip screens ftxim shutea luU) cars, . . 2.00 " 

27.27 " 

To this may be added about 9^ per cent, for leakage of 
coal in loading, transportation and unloading into yai-d or 
bin. 

The waste in transportation is in my opinion very small 
and does not exceed 1 percent.; the dirt waste found in cars 
at point of delivery is largely due to breakage of coal when 
loading from shute at breaker.' 

It was well known tliat the improvements in the appa- 
ratus for breaking coal have resulted in considerable saving 
of coal. 

Mr. Jos. S. Harris, the Engineer of the Lehigh and Wil- 
kes Barre Coal Company, had some experiments made at 
the collieries of the company which determined this percent- 
age accurately. The record is one of great value as show- 
ing just what has been gained by changing the apparatus. 
Mr. Harris says : 

" With this I send you the promised report of the experi- 
ments made at Wilkes BaiTe, which may be useful to you 
as showing the result of the use of the present style of ap- 
paratus for breaking anthracite coal into sizes. 

There are two sizes of rolls used in the Wilkes Barre re- 
gion, the larger, through which the coal passes first being 
amilar to those called "steamboat rolls" in the Schuylkill 
region, and known in the Wilkes Barre region as "crush- 
ers." The second set of rolls is known alike in the two re- 
"prepared coal rolls." 
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The rolls called in the statement "old style" have cast- 
iron teeth and are similar to those now in general use in the 
Schuylkill region; the "new style'' have movable steel 
teeth inserted in a cast-iron body. You will notice that 
the waste is much less with the new rolls. 

The complete tables, which are given in full in Chap. VII 
relating to the Wyoming Valley, give the following general 
averages : 

1. Diamond Breaker. Baltimore vein. 

Improved Htandaril steel tooth oniahers. Lose, , 1I^% per oent. 

2. Empire Breaker. Baldmoi'e vein. 

Old stylo ornshere. Ijobb, Ute " 

New style. Loss 8^,1, " 

3. Empire Breaker. Hillmanvein. 

Old style oniahers, 17 A% 

New style crushers, HflA '" 

4. Ashly No. 6 Breaker. 

Baltimore vein llt^'J, '• 

Rosa vein 10^% •' 

Red Ash vein, 6^,^ " 

6. Sugar Notch No. 10 Breaker. 

Old style rolls, 18^ 

New style rolls, l^iVh " 

6. Lance No. 11 Breaker. 

Old style orosher, prepared rolls, l&ft'V " 

6. Nottingham No. 15 Breaker. 
Old style rolls, 13^ " 

7. Reynolds, No. 16 Breaker. 
Old style prepared rolls, l^i?: " 

That is— there is a direct saving in breaker waste of from 
3 to 5J per cent, by the improved breaker apparatus. This 
redaction brings down the breaker waste, in working the 
Baltimore vein, with steel tooth crushers to a percentage 
ranging from 11 to 13 per cent, or an average of 12 per cent. 
And this is all that the breaker is to be held accountable 
for. 

In almost all writings concerning the anthracite regions 
the breaker loss is considered a deplorable though neces- 
sary evil. I have already quoted in this chapter the results 



BREAXER WASTE. 



A\ m 



of investigations whicli showed that the breaking and screen- 
ing by hand, in the old-fashioned way, lost 6.28 per cent.: 
by the present breaker and scieens 15.27 percent.: and that 
the breaker is to be held oliargable with an extra loss over 
the old style of 9.00 per cent. 

This is, of coni-se, where all the Chestnut and Pea coals 
are marketed and only the bnckwheat coal and dust go to 
the waste dump. 

In arranging the collieries to show the detail of waste the 
following order has been preserved : 

'l. CoUieriea on hard wliite aah ooai, in the Mahanoy-Shft- 

iiaiidoab liasin. 
2. Free boming white aah coals in tha Moiint Carmel region, 

westward continuation of No. 1. 
it. Shatnoldn ooal in eanie great bnsin^atill further weat. 
4. Trevorton coal west of Shamokin. 

1. Fi-e« tiuming white ash ooala in Find; Iiatrin, starting Ironi 
east and^ing westward. 

2. Red aah and Red and white aah coida. 
8. Lyliens Valley uoai. 

r I>ehigh Region. 
Chap. VII. \ Wyoming Region. 
' Lacica wanna region. 

In sub -division 1, the hard white ash collieries, the breaker 
waste is taken as the same at all the collieries, shipping 
the same size's, varying constantly at all of them directly 
as they ship more or less of the large sizes, or as they save 
or lose the whole or a part of their pea coal. 

In collieries Nos. 1 to 5, the total waste percentage is 
enbdivided into its component factors, taking the whole 
mine output, rock and coal included. 

In all the collieries following, only the coal and dirt are 
inclnded, taking in with the dirt, in all cases, the hand 
picked slate at the breaker, which ia hauled away with the 
dirt, and which averages 3 or 4 per cent, at most of the col- 
heries. 

With the figures given for these collieries, and the de- 
scription of waste in blasting, in the pages just preceding 
this, it ia possible for any one to work out the problem of 
eajih colliery for himself, keeping the breaker waste the 
same (for the same sizes of coal) for all the 15 hard white 
aah collieries. 
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1. Hard White Ash Coals. 
Colliery No. i, Colorado. 

This colliery works the Mammoth coal bed. The bed is 
very large at this place, but contains many layers of slate. 
These add to the wastage, as much coal will stick to the slate 
and is thrown away with it. 

Two sections of the Mammoth at this colliery w^ll serve 
to show how the coal and slate are interleaved as well as to 
show how the coal bed itself changes in thickness. 

One measurement shows : 

Coal, 0' 9'' 

Refuse (slate and bone), 2 

CJoal, 3 

Refuse, 1 4 

Coal, 2 

Refuse, « 1 2 

Coal, • 3 

Refuse, 9 

Coal, 3 

Refuse, 4 

Coal, 2 

Refuse, 6 

Coal, 10 

Refuse, 6 

Coal, .6 

Refuse, 1 2 

Coal, •. . . 2 

Refuse, 8 

Coal, 1 6 

Refuse, 1 

Coal, 8 

Refuse, ., 1 

Total, 32' 10 ' 

Of this, 24' 4!' are coal and 8' &' are refuse. 
Another section in the saijie colliery shows : 

Refuse, 0' 6" 

Coal, 4 6 

Refuse, * 6 

Coal, . . . . : 2 

Refuse, 1 

Coal, 11 

Refuse, 10 

Coal, . 2 

Refuse, 6 

Coal, 2 6 

Refuse, 3 

Total, 17' "9" 
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Of this, 15 feet are coal and 2' 9'' are refuse. 
In working on the steep pitch this refuse necessarily comes 
out with the coal in the mine cars. 
The breaker records show : 

Tons, 

Goal hoisted and passed through breaker, 187,541 

Book hoisted, 1,877 

189,418 

Book dumped, 20,758 

Dirt and slate dumped, 70,796 

Boiler ooal, 5,235 

Coal shipped, 89,780 

Book as above, 1,877 

188,446 

Difference, 972 

Tom. 

Thus giving ooal, 95,015 or 60.4 per cent. 

Beftise, 93,431 or 49.6 *♦ 

This wastage of 49.6 per cent, may be thus subdivided 
into its proper items : 

Book refuse, 12. 

KS, (6»-4X15.5. 9.30 

Slate picked at breaker, 4.00 

Loading over lip screen, 2X59.4, 1.2 

Going to weigh scales, 1.0 

Blasting (10) and refuse, 22.1 

49.6 per cent. 

The yield of the Colorado Colliery for 12 months shows 
thus: 

Cars. 

Lump, 2575 

Steamboat, 3173 

Broken, 2094 

Egg, 2482 

Stove, 2578 

Small stove, 607 

Chestnut, 1434 

Pea, 848 

Total, 15791 

Amount shipped in tons, 89780 

Boiler coal, 5235 

Total, 95015 
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Colliery No. ^, STienaTidoah. 

This colliery is on the northeast end of the same tract as 
the Colorado. The Mammoth coal bed is worked on the 
south dip. "The average thickness of the vein when the 
top and bottom members are together is about 38 feet, of 
which we mine about 30 feet, and occasionally get down the 
top to slate. A portion of this mine is wrought on the 
' Panel system ' and we estimate that we take out very 
nearly three fourths of the vein so far as we have exhausted 
the mine. 

The deep levels of this mine show the vein split, which we 
denominate as the top and bottom members." 

A section of the Mammoth in the lower workings, show- 
ing the split and the amount of rough coal and refuse to 
come out, is as follows : 



} 13' 8" 



Top slate, 

Coal, 5' 8" 

Slate, 10 

Coal, 2 

Bony ooal and slate, 8 

CJoal, . . 10 

Bony coal and slate, 4 

Coal, . 3 

Fine hard sandstone, 11 8 

Slate, 13 2 

Bough ooal, 5 

Coal, 2 9 

Bough coal, 3 

Coal, .2 6 

Bony coal, ... 6 

Hard slate, 6 

Coal, ., 2 

Slate, 1 

Coal,. 4 6 

Bone and slate, 9 

Hard slate, 6 

Coal, 2 6 

Slate, 6 

Coal, 10 

Bough ooal, 3 

Coal, 2 7 

In working on the steep pitch the bony coal and slate 
come out in the mine cars. 
The breaker record shows : 



21' 5 



n 
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Coal hoisted and passed through breaker, 257,320 

Rook hoisted, 11,231 

^268,561 

Rock damped, 24,895 

Dirt and slate damped, 39,090 

Dirt dumped, 23,039 

Boiler ooal, 6,919 

Coal shipped, 136,248 

Dirt washed from counter screen, 27,129 

Rook as above, 11,281 

^268,661 

Or 

Coal, . . 143,167 tons, or 53.3 per cent. 

Waste, 125,384 " 46.7 ♦* 

The shipments of coal from the colliery for 12 months 
were of the following sizes : 

Car8, 

Lump, 3909 

Steamboat, 5 2410 

Broken, 3434 

Egg, 2508 

Stove, 2237 

SmaU stove, 1579 

Chestnut, 4251 

Pea, 3338 

23,666 

Making a shipment in all of 136,248 tons. 

The wastage of 46.7 per cent, may be subdivided thus : 

Roo^ refuse, 13.5 

Breaking, I15.5X63 98 

Screening, > 

Slate picked at breaker, 4.0 

Loading over lip screen 2X60, 1.2 

Gk)ing to weigh scales, 1.0 

Blasting and refuse, ', 17.2 

46.7 

Colliery No. 5, Lehigh. 

This colliery is in the same region as the Colorado and 
Shenandoah. 

' ' It is on the Mammoth vein, south dip, varying from 60° 
near surface down to basin where it flattens off to 12"^, and 
abruptly turns up forming an inverted north dip. 

The coal mined during the period covered by the statement 
of operations was taken principally from the top benches 
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of the vein at the first and second lifts, where nearly all of 
the bottom benches had been taken out in 1876, 1877 and 
the earlier part of 1878. This accounts for the large per- 
centage of refuse, and without making very accurate calcu- 
lations I find that the average of four years' operations give 
about the same results as at No. 2 and No, 4 collieries. 

The bed at some points is very large. I have measured 

it as much as 60 feet thick. The usual thickness is about 

40 feet, of which about 35 per cent, are slate and bonycoal." 

The breaker record shows thus ; 

Tons. 
Coal hoisted, and passed through breaker, . 1S0,012 

Rooli hoisted, 16,9 

Dirt and slate damped, 

Large slate and refuse 12, 

Ooal shipped, 85, 

Boiler coal, 4 

Coal used tor employes, 1 

Dirt washed away, 8 

Book as above, IH 




■Waste, 106,022 is 53.8 



' ' Referring to the estimated quantities of refuse and total 
out put of mine, there is an item of 8881 tons as washed 
away. This is the sum necessary to balance, but it is prob- 
ably two or three thousand tons below the actual amount 
washed away. This difference can be accounted for by the 
account of dirt dumpers, and the average load being over 
estimated." 

The coal shipped from Lehigh Colliery was of the follow- 
ing sizes : 

Lump, aUO 1 

Steamboat, 1817 | 

Broken, 1 

Egg, 30U ; 

Stove, ISiB 

Small stove IBM | 

Chestnut 2786 1 

Pea, 1 



Making a total of 85,017 tons shipped. 



IS, 029 ' 
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The 53.8 per cent, of waste subdivides thus : 

Book refuse, 14.7 

S^'lng, (15.5X55 8.5 

Slate picked at breaker, 4.0 

Loading over lip screen, 2X55, 1.1 

Gk)ing to weigh scales, 1.0 

Blasting and refuse, 24.5 

53.8 

Colliery No, -^, Packer. 

This colliery is also on the Mammoth bed, and by tunnel 
south cuts a small bed at forty yards 6 feet thick ; and at 
108 yards cuts the Holmes or Primrose 8 feet 3 inches thick. 

However all but a few tons of the coal mined during the 
period covered by the statement was taken from the Mam- 
moth bed. 

This bed varies from 30 to 44 feet in thickness. 

The coal has numerous slate partings, thus : 

Coal, 4' 0" 

. Refuse, 11 

Coal, 2 6 

Refuse, 10 

Coal, 17 

Reftise, 2 

Coal, , 12 

Refuse, 2 4 

Coal, 1 7 

Refuse, 4 

Coal, 3 1 

Reftise, 1 3 

Coal, 3 

Reftise, 1 3 

Coal, 6 6 

Reftise, 13 

Coal, . . . . , 5 

Reftise, .02 

Coal, 5 2 

Refuse, \\ 

Coal, 3 9 

Refuse, 1 

Coal, 10 

Total, 42 4^ 

Of which 33' 6" are coal and 8' lOJ" are refuse matter, or 
just about 20 per cent, of the whole bed. 
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The breaker record shows : 

Coal hoisted and passed through breaker, 363,123 

Rock hoisted, 20,368 

883,491 

Dirt damped, 53,733 

Slate dumped, 66,105 

Jig dirt and slate, 22,101 

Coal shipped, 194,860 

Boiler coal, 6,278 

Dirt washing, 20,046 

Rook as above, 20,368 

383,491 

Or 

Coal, 201,138 tons is 52 .4 per cent. 

Waste, 182,353 tons is 47.6 " 

100 

The calculations for this colliery came out more satisfac- 
torily than any of the other collieries, owing to the greater 
care in keeping correct list of dumpers of refuse and more 
regular loading in the mine. 

The shipments from Packer Colliery, for 12 months, were 
of the following sizes : 

0ar9, 

Lump, 3660 

Steamboat, 1662 

Broken, 7195 

Egg, 3899 

Stove, 8936 

Chestnut, 6390 

Pea, 2648 

34,390 

or a shipment of 194,860 tons. 
The percentage of waste, 47.6, sub-divides thus : 

Rook refuse, 13.5 

Breaking, . . i 15.5^52, 9.6 

Screening, . ) 

Slate picked at breaker, 4.0 

Loading over lip screen, 2X60, 1.2 

Going to weigh scales, 1.0 

Blasting and refuse, 18.3 

47.6 

These collieries, No. 1, 2, 3, and 4, produced during the 
year as follows : 
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Ship- Boiler 
ments, coal. Total, 

No.1, 89,781+5,235= 95,016 

2, 136,248-1-6,919=143,167 

3, 85,017+5,639= 90,656 

4, 194,860+6,278=201,138 

629,977 

The coal consumed under boilers is 4.54 per cent, of coal 
produced, and 4.75 per cent, on total shipments. As the 
product was materially restricted during the x)eriod included 
in the statement, the coal used I'or steam jjurposes bears a 
larger ratio to production than when the product is not 
under restriction by short time, &c. During the year 1879 
coal consumed under boilers was nearly 4 per cent. 

Mr. Brown says that ''from the exj)eriments made re- 
garding waste at breaker, and the marlvetable coal in the 
vein, I lind the average shipment about 53 per cent, of the 
total out-put ; refuse and waste in mining, 32 \)ev cent. ; 
waste in breaking and screening, 15 per cent., and waste in 
screening over lip screens into cars, 2 per cent. 

For the totals of a shipment of 000,000 tons from four 
collieries, mining exclusively Mammoth coal, and on pitches 
varying from 18° to 70°, these figures are the average of the 
whole. 

Colliery No. 5, Continental. 

This colliery works the Mummoth coal bed, with an aver- 
age thickness of 24 feet. 

The bed dips 45°. 

The Superintendent, Islw Lewis A. Riley, had a careful 
record kept at the colliery for the 4 months ending October 
31, 1880. Tliis record shows : 

Coal hoisted and passed through breaker, 79,902 

Rock hoisted, 299 

80,201 

Book dumped, 4,818 

Slate, 11,219 

Dirt, 13,994 

Dirt washed, 14,741 

Boiler coal, j 938 

(50% of which is coal,) J 938 

Coal shipped, 33,264 

Bock as above, 299 

80,201 

^ 5 Al 
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Coal, 34,192 tons or 42.6 per cent. 

Refuse, 46,009*tonsor 57.4 <* 

This total of 57.4 per cent, of wastage may be subdivided 
thus : 

Rock refuse, ., 20 

Breaking and screening (16.5X50)^ 7.8 

Slate picked at breaker, 4.0 

Loading over lip screen (2X50), 1.0 

Groing to weigh scales, 1.0 

Blasting and refuse, 24.6 

67.4 

In these five collieries, the Colorado, Shenandoah, Le- 
!high. Packer and Continental the ratios of percentage are 
made out for the total mine product, including all rock and 
refuse matter. This makes the waste percentage higher 
and the coal percentage lower than where only coal and 
waste, excluding rock, have been considered. 

In all the collieries, starting with No. 6, only the coal and 
waste are considered, no attention being given to rock ex- 
cept such slate and refuse as go to the dirt dump. The 
hand picked slate at the breaker goes out with the dust. 

Colliery No, 6^ North Mahanoy. 

This colliery works the beds below the Mammoth, the 
three beds yielding respectively 6 feet, 4 feet, and 8 feet of 
coal or 18 feet in all, worked separately. 

The coal beds dip 25°. 

The breaker record shows thus : 



i. Shipped, Tons, 

Lump, S. Boat and Broken, 2284 

Egg and Stove, 4590 

Chestnut and Pea, 2662 



9536 ^Percent. shipped, 65 
Dust in tons, 6052 \ *♦ wasted, 35 

Shipped, Tons, 

Lump, S. Boat and Broken, 4477 

Egg and Stove, 4989 

Chestnut and Pea, 3240 



• • • 



12,706 > Percent, shipped, 67 
Dust in tons, 6,386 \ <* wasted, 33 
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S, Shipped. Tons, 

Lump, S. Boat aud Broken, 2559 

Egg and Stove, 2430 

Chestnut and Pea, 1766 

6755 ) Per cent, shipped, 65 . 
Dust in tons, 3514 ) ** wasted, 35 

4, Shipped, Tons. 

Lump, 8. Boat and Broken, 2970 

Egg and Stove» 2063 

Chestnut and Pea, 1490 

6523 ) Per cent, shipped, 66 
Dust in tons, 3342 > " wasted, 34 

5, Shipped. Tons. 

Lump, S. Boat and Broken, 3262 

Egg and Stove, 2203 

Chestnut and Pea, 1625 

7090 I Per cent, shipped, 66 
Dust in tons, 3603 ^ ^* wasted, 34 

6. Shipped. Tons. 

Lump, S. Boat and Broken, 3353 

Egg and Stove, 2295 

Chestnut and Pea, 1642 

7290 ) Per cent, shipped, 66 
Dust in tons, 8708 > ** wasted, 34 

7. Shipped. Tons. 

Lump, S. Boat and Broken, 2543 

Egg and Stove, 1534 

Chestnut and Pea, 1026 

6103 } Per cent, shipped, 66 
Dust in tons, 1696 > " wasted, 35 

S. Shipped, Tons. 

Lump, S. Boat and Broken, 2938 

Egg and Stove, 3056 

Chestnut and Pea, ; 1782 

7776 ) Per cent, shipped, 62 
Dust in tons, 4793 > " wasted, 38 

9, Shipped. Tons. 

Lump, S. boat and broken, 3510 

Egg and Stove, .......... 8785 

Chestnut and Pea, 2263 

9558 > Per cent, shipped, 63 
Dust in tons, 6604 J " wasted, 37 
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10. Shipped, Tons, 

Lump, S. Boat and broken, 4639 

Egg and Stove, 3931 

Chestnut and Pea, 2575 



Dust in tons, . , 




Mined, 


Shipped, 


11,477 


9,536 


16,035 


12,700 


8,26(5 


6,755 


8,257 


6,523 


9,353 


7,090 


9,107 


7,290 


6,717 


5,103 


10,262 


7,776 


11,028 


9,558 


14,462 


11,145 



11,145 ) Per cent shipped, &y 
. 5,729 i " wasted, 34 

Dust, Rock, 

6,052 89 

6,386 66 

3,514 37 

3,342 32 

3.603 42 
3,708 71 
2,696 101 
4,793 49 

6.604 224 
6,729 432 



103,964 83,302 44,427 1,133 

44,427 
1,133 



128,862 
128,862 
103,964 

23,898 tons,excess of product over computed coal production by mine car. 

The monthly j)ercentnge of excess ran thus: 27.1), 27.3, 
23.4, 10.8, 14.7, 21.5, 17.5, 23.1, 39.5 and 19.6. 

The total product was 127,029 tons of which 65.8 per cent, 
w^ent into cars for shipment to market and 34.2 i)er cent, 
went into the dirt heap. 

The mcmthl y percentages of waste ran thns : 35, 33, 35, 
34, 34, 34, 3.5, 38, 37, 34, an average of 34.2 per cent, of 
waste, as above. 

The wastage, 34.2 per cent., may be thus subdivided : 

Breaking and screening, 77X16.5, 12.00 

Slate picked at breaker, 4.00 

Boiler coal, 3.00 

Loading over lip screen, 77X2, ..;... 1.50 

Going to weigh scales, 1.00 

Blasting and refuse, 12.70 

34.20 

It ^^A\\ be remembered that this, and succeeding collier- 
ies, have only reference to percentages of actual coal shipped 
and coal dust (including slate jjicked at breaker.) 
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Colliery No. 7, Mahanoy City. 

This colliery works one bench of the Mammoth coal bed 
15 feet thick, and also the Holmes' coal bed, 8 feet thick. 
The coal beds dip 26°. 

The breaker returns show as follows : 

i. Shipped. Tons. 

Lump, 8. Boat and Broken, 4698 

Egg and Stove, 2327 

Chestnut and Pea, 1879 

8904 > Per cent, shipped, 67 
Dust in tons, 4458 J " wasted, 33 

S. Shipped. Tons. 

Lump, S. Boat and Broken, 5654 

Egg and Stove, 3477 

Chestnut and Pea, 2673 

11,804 J Percent, shipped, 67 
Dust in tons, 5877 ) " wasted, 33 

S. Shipped. Tons. 

Lump, S. Boat and Broken, 4012 

Eggand Stove, 1992 

Chestnut and Pea, 1604 

7608 } Per cent, shipped, 70 
Dust in tons, 3212 S " wasted, 30 

4. Shipped. Tons. 

Lump, 8. Boat and Broken, .... 3056 

Egg and Stove, 1647 

Chestnut and Pea, 1339 

6042 ) Percent, shipped, 69 
Dust in tons, 2740 > *' wasted, 31 

5. Shipped. Tons. 

Lump, S. Boat and Broken, 3899 

Egg and Stove 1944 

Chestnut and Pea, 1490 

7333 ) Per cent, shipped, 71 
Dust in tons, 2951 S « wasted, 29 

6. Shipped. Tons. 

Lump, 8. Boat and Broken, 3521 

Egg and Stove, 1647 

Chestnut and Pea, 1404 

6571 ) Per cent, shipped, 71 
Dust in tons, 2691 ' " wasted, 29 



70 A^. REPORT OF PROGRESS. FRANKLIN PLATT. 



7. Shipped. Tans, 

Lump^ S. Boat, and Broken, 4271 

Elgg and Stove, 2009 

Chestnut and Pea, 1463 

7743 f Per cent, shipped, 69 
Dust in tons, 3412 ' ** wasted, 31 

8. /Shipped, Tons, 

Lump, S. Boat, and Broken^ 4277 

Egg and Stove, 1555 

Chestnut and Pea, 1323 

7155 i Per cent, shipped^ 69 
Dust in tons, 3187 ^ " wasted, 31 

9. Shipped. Tons. 

Lump, S. Boat and Broken^ 3985 

Egg and Stove, 1598 

Chestnut and Pea, 907 

6490 ) Per cent, shipped, 65 
Dust in tons, 3488 ) " wasted, 35 

10. Shipped. Tons. 

Lump, S. Boat and Broken, , . . . . 4342 

Egg and Stove, 1803 

' Chestnut and Pea, 1112 

7267 ) Per cent, shipped, 65 
Bust in tons, 3905 S «< wasted, 35 

11. Shipped. Tons. 

Lump, S. Boat and Broken, 4925 

Egg and Stove, 2214 

Chestnut and Pea, 1009 

8148 ) Percent. shipped, 61 
Dust in tons, 5105 J " wasted, 39 

IS. Shipped. Tons. 

Lump, S. Boat and Broken, 6285 

Egg and Stove, 2819 

Chestnut and Pea, 1377 

10,481 i Per cent, shipped, 62 
Dust in tons, 6340 \ " wasted, 38 

Mined. Shipped. Dust. Bock. 

11,122 8,904 4,458 466 

14,632 11,804 6,877 659 

9,222 7,608 3,212 363 

7,600 6,042 2,740 301 

9,052 7,332 2,951 870 

7,570 6,571 2,691 310 

10,012 7,743 3,412 422 
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Mined. Shipped, Dust, Rock, 

9,367 7,156 3,187 408 

9,112 6,490 3,483 407 

10,042 7,257 3,905 466 

11,535 8,148 5,105 487 

14,322 10,481 6,340 662 

123,578 95,535 47,366 5,220 

47,366 
5,220 

148,121 
148,121 
123,578 

24,543 tons, excess of actual product over computed product taken from 
mine cars, or 20 per cent, excess. 

This excess varies by months thus : 22, 23, 21, 20, 18, 27, 
16, 15, 14, 16, 20, and 22 ; the average of these widely vary- 
ing figures being 20 per cent., as above. 

The total production of coal w^as 142,901 tons, of which 
67 per cent, went into cars for shipment to market, and 33 
per cent, went as wastage. 

The wastage varied by months thus : 33, 33, 30, 31, 29, 
29, 31, 31, 33, 35, 39, 38 ; giving an average wastage for the 
whole period of 33 per cent, as above. 

The total wastage of 33 per cent, may be thus sub-di- 
vided: 

Breaking and Screening, 15.5X80, 12.40 

Slate picked at breaker, 4.00 

Boiler coal, 3.00 

Loadingover lip screen, 80X2, 1.60 

Groing to weigh scales, 1.00 

Blasting and refuse, 11.00 

33.00 

Colliery No, 8, Elmwood, 

This colliery is working the Mammoth coal bed, 12 feet 
thick, and the seven foot, or 19 feet of coal in all. 
The coal dips 30°. 
The breaker record is as follows : 

1, Shipped, Tons, 

Lump, S. Boat and Broken, . . . . 2273 

Egg and Stove, 1048 

Chestnut and Pea, 739 

4060 1 Per cent, shipped, 70 
Dust in tons, 1769 \ << wasted, 30 



72 A^. KEPORT OF PROGRESS. FRANKLIN PLATT. 

2. Shipped. Tons, 

Lump, S. Boat and Broken, 3128 

Egg and Stove, 810 

Chestnut and Pea, 545 

3483 ) Per cent, shipped, 6S 
Dust in tons, 1660 > ** wasted, 32 

5. Shipped. Tons, 

Lump, S. Boat and Broken, 2225 

Egg and Stove 1188 

Chestnut and Pea, 739 

4152 ) Per cent, shipped, QQ 
Dust in tons, • • • 2182 \ ** wasted, 34 

4. Shipped. Tons. 

Lump, S. Boat and Broken, ..... 2883 

Egg and Stove, 1609 

Cliestnut and Pea, 972 

5464 i Per cent, shipped, 65 
Dust in tons, 2910 \ »* wasted, 35 

5 Shipped, Tons. 

Lump, S. Boat and Broken, 3224 

Egg and Stove, 1749 

Chestnut and Pea 1112 

6085 ) Per cent, shipped, 65 
Dust in tons, j 3350 \ " wasted, 35 

6. Shipped. Tons. 

Lump, S. Boat and Broken, 3224 

Egg and Stove, . . 1874 

Chestnut and Pea, 1193 

6291 } Per cent, shipped, 65 
Dust in tons, 3428 S " wasted, 35 

7. Shipped. Tons. 

Lump, S. Boat and Broken, 3002 

Egg and Stove 2144 

Chestnut and Pea, 1355 

6501 J Per cent, shipped, 62 
Dust in tons, 4026 5 " wasted, 38 

Mined. Shipped. Dust. Rock. 

4,990 4,060 1,769 127 

4,565 3,483 1,660 182 

5,374 4,152 2,182 203 

7,258 5,464 2,910 186 

8,090 6,085 3,350 224 
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Mined. Shipped. Dust. Bock. 

7,652 6,291 3,428 120 

8,950 6,501 4,026 * 124 ^ 

46,779 . 36,036 19,325 1,166 

19,325 
1,166 

66,527 
56,527 
46,779 

9,748 tons, excess of actual product over computed product from mined car 
record, or 21 per cent. 

The excess varies monthly thus: 19.3, 16.6, 21.6, 17.9, 
20, 30.2, 19.0 ; the average of these being about 21 per cent., 
as above. 

The total coal product was 55,361 tons, of which 65.5 per 
cent, went to market, and 34.5 per cent, went to wastage. 

The waste percentage varied by months thus : 30, 32," 34, 
35, 35, 35, 38 ; the average of these being about 34.5 per 
cent., as above. 

This wastage percentage, 34.5, may be subdivided thus : 

Breaking and screening, 78X15.5, 12.10 

Slate picked at breaker, 4.00 

Boiler ooal, 3.00 

Ijoading over lip screen, 78X2, 1«50 

Going to weigli scales, . . . 1«00 

Blasting and refuse, 12.90 

34.50 

Colliery No. P, Ellangowan. 

This colliery works the Mammoth coal bed in three 
fcenches, the upper 8 feet, the middle 12 feet and the lower 
15 feet thick. These are worked separately. 

The coal beds dip 30°. 

The breaker records show thus : 

1 Shipped. Tons. 

Lump, S. Boat and Broken, 12,409 

Egg and Stove, 7,500 

Chestnut and Pea, 5,076 

24,985 ) Per cent, sliipped, 78 
Dust in tons, 7,041 S «* wasted, 22 
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g. Shipped, Tons. 

Lump, S. Boat and Broken, 5859 

Egg and Stove, 2963 

Chestnut and Pea, 2133 

10,945 ) Percent, shipped, 78 
• Dust in tons, 3,169 ) " wasted, 22 

5. Shipped, Tons, 

Lump, S. Boat and Broken, 6912 

Egg and Stove, ....•• 3364 

Chestnut and Pea, 2624 

12,900 i Per cent, shipped, 77 
Dust in tons, 3,903 J ** wasted, 23 

4, Shipped, Tons, 

Lump, S. Boat and Broken, 5054 

Egg and Stove, 3094 

Cliestnut and Pea, 2371 

10,619 i Per cent, shipped, 79 
Dust in tons, 2,879 J " wasted, 21 

6. Shipped, Tons, 

Lump, S. Boat and Broken, 7641 

Egg and Stove, 3235 

Chestnut and Pea, 2894 

13,770 ) Per cent, shipped, 80 
Dust in tons, 3,360 J ** wasted, 20 

7. Shipped. Tons. 

Lump, S. Boat and Broken 7,182 

Egg and Stove, 3,256 

Chestnut and Pea, 2,851 

13,289 } Per cent, shipped, 80 
Dust in tons, 3,426 J " wasted, 20 

8. Shipped, Tons. 

Lump, S. Boat and Broken, 6469 

Egg and Stove, 2473 

Chestnut and Pea, 1944 

10,886 J Per cent, shipped, 81 
Dust in tons, . 2,573 > " wasted, 19 

9. Shipped, Tons, 

Lump, S. Boat and Broken, 6032 

Egg and Stove, 2408 

Chestnut and Pea, 1647 

10,087 ) Per cent, shipped, 79 
Dust in tons, 2,675 > " wasted, 21 
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Mined. 


Shipped. Dust, 


Mock, 


31,365 


24,985 7,041 


1,604 


13,772 


10,945 . 3,169 


882 


15,760 


12,900 3,903 


1,133 


13,042 


10,519 2,879 


S4fi 


17,012 


13,770 3,360 


980 


16,410 


13,289 3,426 


1,030 


13,050 


10,886 2,573 


760 


12,090 


10,087 2,675 


624 


182,501 


107,381 29,026 
7,853 
29,026 


7,853 


144,260 


144,260 




132,501 


of product over computed coal mined— or 8 




11,761. excess 


.8 per cent. 


144,260 






7,853 







136,407 tons of coal as total product, of which 78.8 per cent, went as shipped 
coal to market, and only 21.2 per cent, went to the dust heap. 

The monthly dust waste runs thus, 22, 22, 23, 21, 20, 20, 
19, 21 or an average of 21 per cent, wasted, as before. 

There are seveml reasons for the smaller breakage waste 
at Ellangowan colliery. 

1. The coal itself in its physical structure is probably 
tough instead of the brittle glassy structure sometimes found 
in the Mammoth bed. 

2. The mine is worked on an easy pitch of 80°, thus mak- 
ing but little mine breakage and bringing only a small per- 
centage of dust in the mine car to the breaker. 

3. The colliery was running chiefly on large sizes and 
avoided therefore the heavy loss in breaking down to stove 
coal and smaller sizes. 

4. The colliery is new fashioned and the lump coal and 
larger sizes do not go down* through the breaker crushing 
themselves and the small coals in their course to the bot- 
tom, but the larger sizes are separated at once at the top of 
the breaker. 

5. But even with all these reasons, there is probably some 
error that makes the wastage too low. The percentage is 
only enough to cover the breaker waste and leaves nothing 
for the mine waste. 
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Colliery No. 10^ West Shenandoah, 

This colliery works the Seven foot and Mammoth and also 
the Buck Mountain coal beds, the thickness being — 

Seven foot, ' 7' 

Mammoth, 45' 

Buck Mountain, 12' 

The coal beds are dipping 30.° 
The breaker records show — 

' i. Shipped, Tons, 

Lump, S. Boat and Broken, 6621 «» 

Egg and Stove, . . . .• 5346 

Chestnut and Pea, 3094 

14,061 } Per cent, shipped, 77 
Dust in tons, 4,170 > " wasted, 23 

g. Shipped, Tons, 

Lump, S. Boat and Broken, 3029 

Egg and Stove, 2824 

Chestnut and Pea, 1566 

7419 } Per cent, shipped, 76 
Dust in tons, 2329 S " wasted, 24 

S, Shipped, Tons, 

Lump, S. Boat and Broken, 2613 

Egg and Stove, 1858 

Chestnut and Pea, .... , 1253 

5724 } Per cent, shipped, 78 
Dust in tons, .1656' " wasted, 22 

4' Shipped, Tons, 

Lump, S. Boat and Broken, 3045 

Egg and Stx)ve, 2484 

Chestnut and Pea, 1550 

7079 ) Percent, shipped, 79 
Dust in tons, 1904 J ** wasted, 21 

5. Shipped, Tons, 

Lump, S. Boat and Broken, 2932 

Egg and Stove, ••.... 2219 

Chestnut and Pea, 1431 

6582 } Per cent, shi pped, 83 
Dust in tons, 1388 J " wasted, 17 

6, Shipped, Tons, 

Lump, S. Boat and Broken, 5648 

Egg and Stove 2419 

Chestnut and Pea, 1642 

9709 ) Per cent, shipped, 78 
Dust in tons, 2747 > »* wasted, 22 
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7. Shipped^ Tons, 

Lump, S. Boat and Broken, 4655 

Egg and Stove, 1874 

Chestnut and Pea, 1290 

78J.9 ) Per cent, shipped, 74 
Dust in tons, 2683 » " wasted, 26 

8* Shipped, Tons,, 

Lump, S. Boat and Brol^en, 5022 

Egg and Stove, 3099 

Chestnut and Pea, 1728 

9849 ) Per cent, shipped, 74 
Dust in tons, 3431 > " wasted, 26 

9, Shipped, Tons, 

Lump, S. Boat and Broken, 6480 

Egg and Stove, 4444 

Chestnut and Pea, 2570 

13,494 ) Per cent, shipped, 74 
Dust in tons, 4,861 5 " wasted, 26 

10, Shipped, Tons, 
Lump, S. Boat and Broken, .... 6404 

Egg and Stove, 4450 

Chestnut and Pea, 2521 

13,375 } Per cent, shipped, 74 
Dust in tons, 4,597 $ ** wasted, 26 

11, Shipped, Tons, 
Lump, S. Boat and Broken, 4066 

' Egg and Stove, . . 5017 

Chestnut and Pea, 2640 

11,723 ) Per cent, shipped, 71 
Dust in tons, 4,734 > " wasted, 29 

Mined, Shipped, Dust. Hock. 

21,170 14,061 4,170 3,113 

10,262 7,419 2,329 1,429 

7,724 5,724 1,656 1,152 

9,271 7,079 1,904 1,491 

8,532 6,582 1,388 1,390 

11,573 9,709 2,747 1,245 

10.885 7,819 2,683 894 
13,208 9,849 3,431 720 
18,622 13,494 4,861 957 
17,590 13,375 4,597 1,150 

13.886 11,723 4,734 1,340 

142,723 106,834 34,500 14,781 

34,500 
14,781 

156,115 
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156,116 
142,723 

13,402 tous excess of actual product over computed mine output. 

The total production of coal is 141,334 tons of which 76.5 
per cent, were shipped to market and 23.6 per cent, were 
taken to the waste heap. 

The monthly wastage of dust was thus : 23, 24, 22, 21, 17, 
22, 26, 26, 26, 20, 29— averaging 23.5 per cent, of wastage, 
as before. 

The West Shenandoah is worked on a moderate dip (30°) 
and less dirt and refuse would come out in the mine cars ; 
and moreover the colliery sells a large proportion of coal of 
large sizes. 

But even with these facts in its favor, the percentage of 
actual waste as given above is probably too low. In some 
collieries the dirt cars are loaded over full, in others under 
full, depending on their size ; and this will change the per- 
centage and make the apparent loss too small. 

CoUleTT/ No, 11^ Boston Run. 

This colliery works the Mammoth bed^ 25 feet thick. The 
coal dips 50°. 
The breaker records show as follows : 

i. Shipped. Tons. 

Lump, S. Boat and Broken, 3299 

Egg and Stove 1836 

Chestnut and Pea, 1662 

6787 } Per cent, shipped, 76 
Dust in tons, 2144 > " wasted, 24 

f. Shipped. Tons^ 

Lump, S. Boat and Broken, 6843 

Egg and Stove, 2311 

Chestnut and Pea, 2268 

10,422 } Per cent, shipped, 75 
Dust in tons, 3452 > ** wasted, 25 

S. Shipped. Tons 

Luirlp, S. Boat and Broken, 2592 

Egg and Stove, 1112 

Chestnut and Pea, 1069 

4773 } Per cent, shipped, 78 
Dust in tons, 1352 ) " wasted, 22 
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4» Shipped, Tons. 

Lump, S. Boat and Broken, 1987 

Egg and Stove, 994 

Chestnut and Pea, 1163 

4147 ^ Per cent, shipped, 73 
Dust in tons, 1547 ) «* wasted, 27 

5. Shipped, Tons. 
Lump, S. Boat and Broken, ..... 2300 

Egg and Stove, 1274 

Chestnut and Pea, 1318 

4892 ) Per cent, shipped, 73 
Dust in tons, 1842 $ *» wasted, 27 

6. Shipped. Tons. 

Lump, S. Boat and Broken, 2381 

Egg and Stove, 1193 

Chestnut and Pea 1226 

4800 ) Per cent, shipped, 76 
Dust in tons, 1515 $ " wasted, 24 

7. Shipped. Tons. 

Lump, S. Boat and Broken, 2921 

Egg and Stove, 1528 

Chestnut and Pea, 1496 

5945 } Per cent, shipped, 75 
Dust in tons, 1972 S «* wasted, 25 

8. Shipped. Tons. 

Lump, S. Boat and Broken, 2009 

Egg and Stove, 864 

Chestnut and Pea, 955 

3828 ) Per cent, shipped, 76 
Dust in tons, 1236 ^ *< wasted, 24 

9. Shipped. Tons. 

Lump, S. Boat and Broken, 1917 

Egg and Stove, 961 

Chestnut and Pea, 1010 

3888 } Per cent, shipped, 76 
Dust in tons, 1198 > *' wasted, 24 

10. Shipped. Tons. 

Lump, S. Boat and Broken, 2819 

Egg and Stove, 1414 

Chestnut and Pea, 1593 

6826 } Per cent, shipped, 73 
Dust in tons, 2201 ^ <* wasted, 27 
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11. Shipped. Ton8. 

Lump, S. Boat and Broken, 2856 

Egg and Stove, 1458 

Chestnut and Pea, 1561 

5876 ) Per cent, shipped, 73 
Dust in tons, 2196 5 ** wasted, 27 

IS. Shipped. Tons. 

Lump, S. Boat and Broken, 3532 

Egg and Stove, 1965 

Chestnut and Pea, 2073 

7570 } Per cent, shipped, 75 
Dust in tons, . . 2562 5 «« wasted, 26 

Mined. Shipped. Dust. Bock. 

8,222 6,787 2,144 662 

12,447 10,422 3,452 1,047 

5,855 4,773 1,352 426 

6,377 4,142 1,547 459 

6,812 4,892 1,842 514 

6,120 4,800 1,515 632 

7,322 5,945 1,972 664 

5,102 3,828 1,236 886 

4,617 3,888 1,198 311 

7,255 5,826 2,204 476 

7,020 5,875 2,196 499 

9,150 7,570 2,562 581 

85,299 68,748 23,220 6,467 

23,220 
6,457 

98,425 
08,425 
85,299 

13,126 tons, excess of actual product over computed product as taken from 
mine cars, or 15 per cent. 

This excess percenta3:e varies by months thus : 17, 20, 12, 
14, C, 12, IG, 7. 17, 17, 22, 17, an average lor the 12 months 
of 15 per cent, excess, as above. 

The total jn-oduct of coal was 01,908 tons, of which 7o per 
cent, went into the cars for shipment to market, and 25 per 
cent, went to wastage. 

The waste i)ercentage varied by months thus : 24, 25, 22, 
27, 27, 24, 25, 24, 24, 27, 27, 25, or an average wastage of 25 
per cent, for the whole 12 months, as above. 
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Colliery No, 12^ Conner, 

This colliery works the Buck Mountain coal bed, 10 feet 
► 15 feet thick, and dipping from 4"" to 16*". The coal is 
orked in one bench. 

A cubic foot of the dust and coal was carefully weighed 
id resulted thus : 

Dust, 60 pounds. 

Chestnut, 651 *« 

Stove, 64 " 

Slate, 56 " 

The breaker returns show : 

1. Shipped. Tons. 

Lump, S. Boat and Broken 6210 

Egg and Stove : . . 4660 

Chestnut and Pea, 2905 

13,775 ^ Per cent, shipped, 71 
Dust in tons, 5629 ? ** wasted, 29 

2. Shipped. Tons. 

Lump, S. Boat and Broken, .... 5594 

Egg and Stove, 3812 

Chestnut and Pea, 1869 

1 1 , 276 / Per cent, shipped, 72 
Dust in tons, 4364 ' *< wasted, 28 

S. Skipped. Tons. 

Lump, S. Boat and Broken, 6820 

Egg and Stove, 4784 

Chestnut and Pea, 2549 

14,153 ^ Per cent, shipped, 69 
Dust in tons, 6376 ^ " wasted, 31 

^. Shipped. Tons. 

Lump, S. Boat and Broken, 6717 

Egg and Stove, . . 4617 

Chestnut and Pea, 2727 

14 ,061 } Per cent, shipped, 69 
Dust in tons, 6444 > ** wasted, 31 

* 
5. Shipped. Tons. 

Lump, S. Boat and Broken, 6145 

Egg and Stove, 4158 

Chestnut and Pea, 2538 

12,841 / Per cent, shipped, 69 
Dust In tons, 5816 > " wasted, 81 

6A« 



« 
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6. Shipped, Tons, 
Lump, S. Boat and Broken, ^ 

Egg and Stove, ( ' * * ^»290 ^ per cent, shipped, 67 

Chestnut and Pea, j > 

Dust in tons, . 6186) " wasted, 33 

7. ' Shipped. Tons. 

Lump, S. Boat and Broken, 6145 

Egg and Stove, 4158 

Chestnut and Pea, 2419 

12,722 > Per cent, shipped, 68 
Dust in tons, 5742 > " wasted, 32 

8. Shipped, Tons, 

Lump, S. Boat and Broken, 5762 

Egg and Stove, 4098 

Chestnut and Pea, 2527 

12,387 ) Per cent, shipped, 67 
Dust in tons, 5994 \ ** wasted, 33 

9. Shipped, Tons, 

Lump, S. Boat and Broken, 5600 

Egg and Stove, 3893 

Chestnut and Pea, 2365 

11,858 ) Per cent, shipped, 68 
Dust in tons, 5579 > " wasted, 32 

10. Shipped. Tons. 

Lump, S. Boat and Broken, 4207 

Egg and Stove, 3585 

Chestnut and Pea, 2003 

9795 } Per cent, shipped, 67 
Dust in tons, 4864 > " wasted, 83 

1.1. Shipped. Tons. 

Lump, S. Boat and Broken, 3877 

Egg and Stove 2824 

Chestnut and Pea, 1458 

8159 > Per cent, shipped, 67 
Dust in tons, 4027 J " wasted, 33 

The figures at the Conner colliery for the eleven months 
are: 

Shipped. Dust, 

13,775 6,529 

11,275 4,864 

14,153 6,376 

14,061 6,444 

12,841 5,816 

12,290 6,186 
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Shipped. Dust. 

12,272 6,742 

12,387 5,994 

11,868 6,679 

9,795 4,864 

8,159 4,027 



132,866 60,921 

60,921 



193,787 for a total production, of which there was 
shipped 68.6 .per cent., and wasted 31.4 
per cent. 

The monthly waste varied thus: 29, 28, 31, 31, 31, 33, 32, 
33, 32, 33, 33 — giving an average for the eleven months of 
31.4 per cent, of waste. 

Colliery No. 13^ Hammoncl. Colliery. 

This works the Mammoth coal bed in two benches, the 
upper 12 feet thick and the lower 20 feet thick, separated 
"by about 100 feet of interval rock. 

The bed dips 35° to 45. ° A cubic foot of dust, coal and 
slate from the shuteswas carefully weighed and resulted 
as follows : 



9t>8« 

Dust, . 57? 

Chestnut, 67^ 

Stove, 663 

Slate, 58^ 

The breaker returns show 

1. Shipped. Tons. 

Lump, S. Boat and Broken, 3916 

Egg and Stove, 2441 

Chestnut and Pea, 1606 



7862 } Per cent, shipped, 49 
Dust in tons, . > . . . . 8114 > " wasted, 61 

2. Shipped. Tons. 

Lump, S. Boat and Broken, 2327 

Egg and Stove, 1166 

Chestnut and Pea, 686 



• 4168 ) Per cent, shipped, 49 
Dust in tons, 4327 > <* wasted, 61 



L. 
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S. Shipped. Tona, 

Lump, S. Boat and Broken, 3218 

Egg and Stove, .... 1150 

Chestnut and Pea, 735 

5103 ) Per cent, shipped, 51 
Dust in tons, 4856 J " wasted, 49 

4. Shipped, Tons. 

Lump, S. Boat and Broken, 4444 

Egg and Stove, 1668 

Chestnut and Pea, 1010 

7122 ) Per cent, shipped, 55 
Dust in tons, 6811 > " wasted, 45 

5. Shipped. Tons. 

Lump, S. Boat and Broken, 3580 

Egg and Stove, 1177 

Chestnut and Pea, 902 "^ 

5659 i Per cent, shipped, 57 
Dust in tons, 4422 ' . " wasted, 43 

6. Shipped. Tons. 

Lump, S. Boat and Broken, 3418 

Egg and Stove, 1425 

Chestnut and Pea, 1107 

5950 ) Per cent, shipped, 61 
Dust in tons, 3726 ^ " wasted, 39 

7. Shipped. Tons. 

Lump, S. Boat and Broken, 1874 ' 

Egg and Stove, 869 

Chestnut and Pea, 642 

3385 ) Per cent, shipped, 60 
Dust in tons, 2281 > " wasted, 40 

8. Shipped. Tons. 

Lump, S. Boat and Broken, 3596 

Egg and Stove, 2139 

Chestnut and Pea, 1285 

7020 } Per cent, shipped, 52 
Dust in tons, 6356 > " wasted, 48 

9. Shipped. Tons. 
Lump, S. Boat and Broken, ...*.. 5335 

Egg and Stove^ 2705 

Chestnut and Pea, 1561 

9601 ) Per cent, siiipped, 55 
Dust in tons, 7855 i " wasted, 46 
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10. Shipped, Tona. 

Lump, S. Boat and Broken, 5119 

Egg and Stove, 2856 

Chestnut and Pea, 1782 



* 



9757 ) Per cent, shipped, 63 
Dust in tons, 8724 J " wasted, 47 

Mined, Shipped, Dust, 

14,655 7,862 8,114 

8,126 4,158 4,327 

9,259 I 5,103 4,856 

11,689 7,122 5,811 

9,688 5,659 4,422 

9,873 5,950 3,726 

5,945 3,385 2,281 

11,197 7,020 6,356 

15,609 9,601 7,855 

18,276 9,757 8,724 

114,317 65,617 * 66,472 

66,472 

122,089 
122,089 
114,317 

7,772 tons, excess of actual product over the computed mined coal, or 6.3 
I>er cent. 

Total coal mined 122,089 tons, of which 53.9 per cent, 
were shipped and 46.1 per cent, were wasted. 

The percentage of waste by months shows great variation 
thus : 51, 51, 49, 46, 43, 39, 40, 48, 45, 47. An average of 
-46 per cent, as before. 

The enormous waste of this colliery is due to — 

1. The extreme brittleness of the coal itself. 

2. That but little chestnut and pea coal is shipped, most 
of these small sizes going on to the dust pile. 

3. The old-fashioned breaker, by which the coal travels 
all through the screens, and the large sizes come out at the 
bottom of the breaker. 

Colliery No. H, Preston No, 3. 

This colliery works the Mammoth coal bed, 18' to 20 feet 
thick, worked as one bench. The coal dips steeply, 76° to 
80°. . 
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A cubic foot of coal dust, coal, and slate, was carefully 
weighed at the colliery, and gave — ' 

Dust, : 59A lbs. 

Chestnut, 64 ** 

Stove, • 62A ** 

SUte, 63| " 

These weights are not entirely satisfactory, the dust being 
somewhat too heavy. 
The breaker results are — 

i. Shipped. Tons. 

Lump, S. Boat and Broken, 3267 

Egg and Stove, 2954 

Chestnut and Pea, 2397 

8618 ) Percent, shipped, 48 
Dust in tons, 9429? " wasted, 52 

• 

g. Shipped. Tons. 

Lump, S. Boat and Broken, 2122 

Egg and Stove, 1566 

Chestnut and Pea, 1355 

5043 i Per cent, shipped, 50 
Dust hi tons, 5066 ) " wasted, 50 

Mined. Shipped. Dust. 

15,159 8,618 9,429 

8,853 5,043 5,066 

24,012 13,661 14,495 

14,495 

28,156 
28,156 
24,012 

4 , 144 tons, excess of product over computed coal mined, or 17 .2 per cent. 

Of the total product, 28,156 tons, 49 per cent, were ship- 
ped to market, and 51 per cent, was wasted. 

The wastage computations at the Preston No. 3 were not 
carried forward on account of inaccuracy in size of dirt car. 

The Girard colliery, adjoining and on the same bed, will 
furnish more accurate figures, and in all disagreements be- 
tween the records of the two collieries the doubtful point 
should be decided in favor of the Girard. 
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Colliery No. 15^ Oirard. 

This colliery works the Mammoth coal bed 40 feet thick, 
and on a dip of 60. ° 
The breaker record shows as follows : 

1, Shipped, Tons. 

Lump, S. Boat and Broken, 8952 

Egg and Stove, 2781 

Chestnut and Pea, 756 

7489 > Per oent. shipped 41 
Dost in tons, 10,680 > <* wasted, 59 

2. Shipped. Tons. 
Lamp, S. Boat and Broken, .... 6053 

Egg and Stove, 8078 

Chestnut and Pea, 950 

10,081 ) Percent, shipped, 41 
Dust in tons, 14,547' ** wasted, 59 

8. Shipped. Tons. 

Lump, S. Boat and Broken, 3278 

Egg and Stove, 1895 

Chestnut and Pea, 491 

5664 > Per cent, shipper!, 45 
Dustlntons, 6917 ^ *< wairt^d, 55 

4. Skipped. Tone. 

Lump, S. Boot and Broken^ 3558 

Egg and Stove, 1674 

CbesUrat and Pea, 540 

5772 / Per cent, shipp^, 41 
Dost in tons, 8186 ^ '< wssu>d, fA 

5. ^tipped. Tofuf. 

Lump, S. Boat and Broken, 34^ 

EIgg and Stove 1^28 

Cbesbiiit and Pea, Wl 

Doit in tons, . . . r 7505> S •* vmu^J, ta 

C Shipped. T*ms. 

Lompt, Su Boflt and Broken* 4H4 

S»v*. - ISrtfy 

572 



73l^> i Per ^wtt, ittji$fi^^ O 
iatoom %l«t '^ iTMMd, » 
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7. Shipped, Tana. 

Lump, S. Boat and Broken, ^ 4320 

Egg and Stove, 1690 

Chestnut and Pea, 534 

6544 ) Per cent, shipped, 47 
Dust in tons, 7246 J ** wasted, 53 

8, Shipped. T(ms. 

Lamp, S. Boat and Broken, 4255 

Egg and Stove, 1528 

Chestnut and Pea, 475 

6258 ) Per cent, shipped, 46 
Dust in tons, 7226 J *« wasted, 54 

Mined. Shipped. Dust. Bock. 

17,987 7,489 10,680 2,083 

23,427 10,081 14,547 2,690 

10,835 5,664 6,917 901 

13,050 5,772 8,186 1,173 

11,960 5,508 7,669 1,014 

15,307 7,364 8,186 1,076 

12,780 6,544 7,246 1,093 

12,571 6,258 7,226 1,121 

117,917 64,680 70,557 . 11,151 

70,557 
11,151 

136,388 
136,388 
117,917 

18,471 tons, excess of actual product over the calculated mined product 
from mine oars, or 15.6 per tent. 

This excess percentage runs by months thus : 12.6, 16.6, 
24.4, 15.9, 17, 7.9, 16.4, 16.2, averaging about 15.6 percent., 
as above. 

The total coal mined is 126,237 tons, of which 43.6 per 
cent, went into cars for shipment to market and 56.4 per 
cent, went to wastage. 

The wastage percentage by months, varies thus : 59, 59, 
55, 59, 58, 53, 53, 54, averaging about 56.4 per cent., as 
above. 

This wastage percentage is very high. The bed is large, 
is pitching 60,° and the amount of refuse made in the mine 
is very great. 

Moreover the Girard colliery only ships 10 jper cent, of 
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^Ihestnnt and Pea coal, while Preston No. 3 adjoining, on 
lame bed and same pitch, has 25 per cent of small sizes, 
]lhestnut and Pea. Much of the small coal therefore at the 
jirard must go on to the dust pile and thus help to swell 
he total percentage of waste. 

2, Free-hurning White Ash Coals. 

Colliery No, 16^ Tunnel, 

This colliery works the Mammoth coal bed, 20 to 30 feet 
hick, with some 16 to 18 feet of good coal in it. 
The coal dips 60° to 70°. 
The breaker record shows as follows : 

1, Shipped. Tons. 

Liunp, S. Boat and Broken, 2S17 

Egg and Stove, . 1895 

Chestnut and Pea, 2678 

6890 } Per cent, shipped, 63 
Dust in tons, 6030 S " wasted, 47 

$. Shipped. Tons. 

Lump, S. Boat and Broken, 4477 

Egg and Stove, 3634 

Chestnut and Pea, 4282 

12 ,393 J Per cent, shipped, 60 
Dust in tons, 8337 ^ *» wasted, 40 

S. Shipped. Tons. 

Lump, S. Boat and^Broken, 3505 

Egg and Stove, 2889 

Chestnut and Pea, 4314 

10,708 } Per cei|t. shipped, 61 
Dust in tons, 6867 J «» wasted, 39 

4. Shipped. Tons, 

Lump, S. Boat and Broken, 4542 

Egg and Stove, 3796 

Chestnut and Pea, 5351 

13,689 ) Per cent, shipped, 68 
Dust in tons, 10,091 S »♦ wasted, 42 

5, Shipped. Tons. 
Lump, S. Boat and Broken, .... 3780 

Egg and Stove, 2711 

Chestnut and Pea, 4098 

10,589 ) Per cent, shipped, 57 
Dust in tons, 8148 S ** wasted, 43 



Report op progress, feaskli.v platt. 



Shipped. 




Tout. 




Lump, S. Boat aad Broken, . . . 


. 2441 




Egg and Stove, . 




. 1814 




Cheatnut and Pea, 




. 2203 








6458 f Per ce 


nt. shipped, 55 


DiiaC in tons, . . . 




. 5321 i " 


wusted, 46 


Mined. 


Mipped 


Dmc. 


Sock. 


17, 3« 


a,H90 


6,030 


1,513 


23,648 


]2,J93 


8.337 


1,136 


19,B36 


10,708 


6,867 


1,020 


27,534 


1^,689 


10,001 


1,788 


22,815 


10,5S9 


8.148 


1,698 


13,595 


6,458 


3,321 


932 


1Z4,77J 


60,727 

44,7!I4 

8,127 

113,6*8 


44,794 


8,127 

1 


124,774 






1 


113,648 








11,126 tons, e 


loesB of mined 


ooal, as calculated from inin 


d, ovm aotaal produot, or S.O per ce 







reoord, o 

This excess percentage varies monthly, thus: 6.1, 10, 7.1, 
6.2, 7.6, 16.7; the average excess being 8.9 per cent., as 
above. 

The total coal prodnct amounted to 106,521 tons, of which 
67.6 per cent, went to marker, and 42.4 per cent, went to 
wastage. 

The waste percentage varied thua by month? : 45. 43, 42, 
39, 40, 47 ; the avera^ being about 42.4 per cent., as above. 

In subdividing the wastage of free-burning white ash coals 
into the component parts wliich go to make up the total 
percentage, the wastage for boiler coal, loading from lip 
screens, going to weigh scales, &c., may be taken as at the 
same rate as with hard white ash collieries ; but the breaker 
waste in breaking and screening should be put at about 20 
per cent, instead of 15.5 per cent. ^ 

Collier?/ No. 17, Potts. ^| 

This colliery works the Mammoth coal bed, between 20 
and 30 feet thick, with some 16 to 18 feet of good coal. 
The coal dips 55°. 
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The breaker records are as follows : 

1. Shipped. Tons. 

Lump, S. Boat and Broken, 2824 

Egg and Stove, 4879 

Chestnut and Pea, 8807 



• 



11,010 J Per cent, shipped, 55 

Dust hi tons, 9017 > " wasted, 45 

g. Shipped. Tons. 

Lump S. Boat and Broken, 1831 

Egg and Stove, 1971 

Chestnut and Pea, 1868 

6670 ) Per cent, shipped, 51 
Dust in tons, 5554 > ** wasted, 49 

5. Shipped. Tons. 

Lump, S. Boat and Broken, 1631 

Egg and Stove, 1793 

Chestnut and Pea, 1684 

5108 ) Per cent, shipped, 52 
Dust in tons, 4716 S •* wasted, 48 

4. Shipped. Tons. 

Lump, S. Boat and Broken, 2117 

Egg and Stove, 2311 

Chestnut and Pea, 1992 

6420 ) Per cent, shipped, 54 
Dust in tons, 5379 J " wasted, 46 

6. Shipped. Tons. 

Lump, S. Boat and Broken, 2727 

Egg and Stove, 2624 

Chestnut and Pea, 2214 

7565 I Per cent, shipped, 53 
Dust in tons, 6604 ' ** wasted, 47 

6. Shipped, j^ Torts. 

Lump, S. Boat and Broken, 1331 

Egg and Stove, 1188 

Chestnut and Pea, 1009 

3531 ) Per cent, shipped, 49 
Dust in tons, 8692 > ** wasted, 51 

Mined. dipped. Dust. Roek. 

14,664 11,010 9,017 1,276 

9,090 5,670 5,554 873 

7,962 5,108 4,716 786 

9,465 6,420 6,879 797 
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Mined, Shipped. Duet. • Rock, 

11,250 7,565 6,604 859 

5,619 3,531 3,692 422 

58,050 39,304 84,962 4,963 

34,962 
4,963 

79,229 
79,229 
58,050 

21,179 tons, excess of actual product over the calculated mine 
yield taken from mine car record, or 36.4 per cent. 

This excess percentage varies monthly, thus: 45.3, 33.1, 
32.6, 33.1, 24.7, 36. ; the average^being about 34 per cent. 

The total coal produced amounted to 74,266 tons, of which 
52.3 per cent, was shipped to market, and 47.7 per cent, 
went to wastage. 

This wastage varied monthly, thus : 45, 49, "48, 46, 47, 51 ; 
the average being a wastage of 47.7 per cent., as before. 

Colliery No. 18, Keystone. 

This colliery works the Mammoth coal bed, some 20 feet 
thick, and on a dip of 60. ° 
The breaker records show thus : 

i. Shipped. Tons. 

Lump, S. Boat and Broken, 2959 

Egg and Stove, 2068 

Chestnut and Pea, 2057 

7084 ) Per cent, shipped, 47 
Dust in tons, 7850 S «* wasted, 53 

S, Shipped, Tons. 

Lump, S. Boat and Broken, ...... 2398 

Egg and Stove, 1571 

Chestnut and Pea, 1771 



5740 J Per cent, shipped, 49 
Dust in tons, 6087 ' ** wasted, 51 



S. Shipped, Tons. 

Lump, S. Boat and Broken, 1901 

Egg and Stove 1328 

Chestnut and Pea, 1328 

4557 i Per cent, shipped, 47 
Dust in tons, 5189 > •» wasted, 68 
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4. Shipped. Tons. 

Lump, S. Boat and Broken, 2160 

Egg and Stove, 1490 

Chestnut and Pea, 1220 

4870 f Per cent, shipped, 49 
Dost in tons, 6085 ) ♦« wasted, 51 

5. Shipped. Tons. 

Lump, S. Boat and Broken, 4045 

Egg and Stove, 2322 

Chestnut and Pea, 2597 

8964 i Per cent, shipped, 52 
Dust in tons, 8358 ) " wasted, 48 

Mined. Shipped. Dust. Hock. 

15,049 7,084 ' 7,850 1,348 

12,002 5,740 6,087 1,165 

10,523 4,557 5,ld9 1,202 

10,421 4,870 5,085 1,045 

16,941 8,964 8,358 1,582 

64,936 81,215 82,569 6,292 

82,569 
' 6,292 

70,076 
70,076 
64,936 

5,140 tons, exoess of p|p)duot over computed mine yield, or 7.9 per cent. 

The total coal rained is 63,784 tons, of which 49 per cent, 
"went into cars for shipment to market and 51 per cent, went 
on to the waste heap. 

The monthly variation of dust wastage is thus : 53, 51, 
53, 51, 48, giving an average of 51 per cent., as above. 

This enormous wastage is due to several causes. 

1. The coal is pitching 60° and much waste is made in 
the mine, and must all come out in the mine car. 

2. The actual breaker waste is about 5 per cent, greater 
than at the hard white ash collieries. 

3. Probably some deduction must be made for heavy load- 
ing of dust dumpers. 

Colliery No. 19^ Locust Spring. 

This colliery works the Mammoth coal bed, in one bench, 
25 feet thick. 
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The coal bed dips 25.° ' 

The breaker record shows thus : 

1, Shipped, Tons, 

Lump, S. Boat and Broken, 2786 

Egg and Stove, 6108 

Chestnut and Pea, 3321 

11,210 ) Per cent, shipped, 63 
Dust in tons, 6677 J " wasted, 37 

2, Shipped, Tons. 

Lump, S. Boat and Broken, 1955 

Egg and Stove, 2835 

Chestnut and Pea, 2008 

• 6798 ) Per cent, shipped, 64 
Dust in tons, 3809 ) " wasted, 36 

5, Shipped, Tons, 

Lump, S. Boat and Broken, 2057 

Egg and Stove, 2446 

Chestnut and Pea, 1577 | 

6080 } Per cent, shipped, 62 
Dust in tons, 3707 J " wasted, 88 

4. Shipped, Tons, 

Lump, S. Boat and Broken, 2290 

Egg and Stove, 2802 

Chestnut and Pea, 2032 

7122 } P&r cent, shipped, 64 
Dust in tons, 4035 > *» wasted, 36 

6, Shipped. Tons, 

Lump, S. Boat and Broken, 2424 

Egg and Stove, 2608 

Chestnut and Pea, 1701 • 

6733 ) Per cent, shipped, 64 
Dust in tons, 3745 > " * wasted, 36 

6. Shipped, Tons, 

Lump, S. Boat and Broken, ... 4045 

Egg and Stove, 2662 - 

Chestnut and Pea, 2100 

% — — — • 

8807 ) Per cent, shipped, 66 

Dust in tons, 4525 ) " wasted, 34 

7, Shipped, Tons, 

Lump, S. Boat and Broken, 3056 

Egg and Stove, 2662 

Chestnut and Pea, . . , 1420 

7138 ; Per cent, shipped, 66 
Dust in tons, 8608 f " wasted, 84 
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Mined, Shipped, J>usL Jtock. 

15,031 11,210 6,667 426 

8,977 6,798 8,809 258 

8,156 6,080 3,707 292 

9,000 7,122 4,035 274 

8,643 6,733 3,745 252 ' 

11.010 8,807 4,525 295 
9,194 7,138 3,608 285 

70.011 ' 53,888 30,106 2,082 

30,106 
2,082 

86,076 
86,076 
70,011 

16,065 tons, excess of product over computed mine yield. 

The total yield is 83,994 tons, of which 64.2 per cent. Went 
to market, and 35.8 per cent, went on to the dust heap. 

The monthly percentages of waste run thus : 37, 36, 38, 
c36, 36, 34, 34 ; giving an average of 35.8 per cent., as above. 

Colliery JVo, 20^ Mount Carmel Shaft. 

This colliery works the Mammoth bed. The bed meas- 
ures thus : 



Upper bench, 9' 

Slate, 4' ^ all worked together. 

Lower bench, 5' 



[ 



The bed dips from 30° down to 12° or less. 
A cubic foot of the dust was weighed at this colliery, di- 
rect from the shutes, without packing, and gave 53^ lbs. 

Chestnut coal weighed (per cubic foot), 55f lbs. 

Slate weighed (per cubic foot), 60^ lbs. 

The total yield of shipped coal and dust exceeds the com- 
puted yield from mine car measurement suflBciently to com- 
mend the accuracy of the figures taken from computation 
of mine and breaker waste. 

The breaker waste by months shows : 

1. Shipped. Tons, 

Broken, Egg and Stove, 11,345 

Chestnut and Pea, 2,295 

v. 13,640 } Per cent, shipped, 05 

Dustintons, 7,235 9 ** wasted, 86 
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g. Shipped. Tons. 

Broken, Egg and Stove, . .10,557 
Ghestnat and Pea, 2,592 

18,149 > Per cent, shipped, 64 
Dust in tons, 7,420) ** wasted, 36 

S, Shipped. Tons. 

Broken, Egg and Stove, 12,009 

Chestnut and Pea, 8,294 

15,303 ) Per cent, shipped, 64 
Dust in tons, 8,453 5 «* wasted, 36 

4. Shipped. Tons. 
Broken, Egg and Stove, . . . .14,864 
Chestnut and Pea, 8,812 

18,176 ) Per cent, shipped, 66 
bust in tons, 9,386 > *» wasted, 34 

5. Shipped. Tons. 

Broken, Egg and Stove, 13,829 

Chestnut and Pea, 3,704 

17,533 } Per cent, shipped, 64 
Dust in tons, 9,811 J " wasted, 36 

6. Shipped. Torts. 

Broken, Egg and Stove, 11,410 

Chestnut and Pea, 3,853 

14,763 i Per cent, shipped, 61 
Dust in tons, 9,409 J . ** wasted, 89 

7. Shipped. Tons. 

Broken, Egg and Stove, 12,971 

Chestnut and Pea, 3,580 

16,551 1 Per cent, shipped, 62 
Dust in tons, 10,006 ) ** wasted, 88 

8. Shipped. Tons. 

Broken, Egg and Stove, 12,976 

Chestnut and Pea, 3,434 

16,410 I Per cent, shipped, 62 

Dust in tons, . 9,847 ) ** wasted, 88 

9. Shipped. Tons. 

Broken, Egg and Stove, 13,602 

Chestnut and Pea, 3,699 

17,301 1 Per cent, shipped, 63 
Dust in tons, 10,000) " wasted, 87 
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10. Shipped. Tana. 

Broken, Egg and Sto^e, 14,887 

Chestnot and Pea, 3,88S 

18,775 \ Per cent shipped, 04 
Dnst in tons, 10,512 ) <' wasted, 86 

11. Shipped. Tons. 

Broken, Egg and Stove, 12,312 

Chestnat and Pea, 8,0S3 

15,395 ) Per cent, shipped, 66 
Dnst in tons, 7,761) ** wasted, 84 

It. /dipped. Tone. 

Broken, Egg and Stove, 0,628 

Chestnat and Pea, 2,fi81 

12,312 ) Percent, shipped, 66 
Dust in tons, 6,403 f '* wasted, 31 

Mined. Shipped. Dual. 

20,033 13,640 7,235 

19,500 13,149 7,420 

21,730 15,303 8,453 

26,118 18,176 9,386 

26,684 17,533 9,811 

21,623 14,763 9,400 

25,915 16,551 10,006 

26,154 16,410 0,847 

24,457 17,301 10,000 

27,750 18,775 10,512 

23,246 15,.3aj 7,761 

17,753 12,312 6,403 

2S3,!)75 190,20^ 106,213 

101,243 

296,451 296,451 

283,975 

12,476 

The total of dust and «jhipr>^d cr>al ^?xcfred.s th^ calcalnfed 
mined coal by 12,476 tons or 4 ji^r r-ent. This is probably 
closely correct. 

The monthly exc^s of product ovf-r rhernlcrjlnted mined 
coal runs 4,2. 5.4, C).:i. T),Tk 'Z.T}. S.il, 0.4. 7.i 7)7), 0.4. Jjf.4, and 
one month — 2.2. ccivinct^n avfrric?': ''rxc-n- of :i-i ;i.s r-ompn^.-yl 
by months. 

The total prodaon U 2^^^. iZ] ton.i, of %^hir;h arfiorinr, ^.hftr<? 

Shipped, 'MI p^/wtit. 

Wxited, ^*.I> " 
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The average waste by months runs thus : 35, 36, 36, 34, 
36, 39, 38, 38, 37, 36, 34, 34, an average of 36 per cent. 

3. ShamoJcin Coals, 
Colliery No. ^i, Burnside. 

This colliery works the Mammoth coal bed. It is in two 
benches, each 10 feet thick, or 20 feet in all, and is worked 
as one bed. 

The dip is from 20° up to 50°. 

A cubic foot of the coal dust from the shutes was weighed 
at Burnside and gave 52 fcs. for the weight of the dust. 

The breaker record shows thus : 

1. Shipped, Tons. 

Egg and Stove, 8520 

Chestnut and Pea, 2981 

6501 } Per cent, shipped, 59 
Dust hi tons, 4578 ) << wasted, 41 

2, Shipped, Tons, 

Egg and Stove, 17,004 

Chestnut and Pea, 9,666 

26 ,670 J Per cent, shipped, 60 
Dust in tons, .17,445 5 " wasted, 40 

5. Shipped, Tons, 

Egg and Stove, 3180 

Chestnut and Pea, 1739 

4919 > Per cent, siiipped, 62 
Dust in tons, 3062 ) " wasted, 88 

^. Shipped, Tons, 

Egg and Stove, 6449 

Chestnut and Pea, 3083 

8532 ) Per cent, shipped, 62 
Dust in tons, 5280 J " wasted, 88 

6, Shipped, Tons, 

Egg and Stove, 6600 

Chestnut and Pea, 3202 

8802 > Per cent, shipped, 60 
Dust in tons, 5889 ) «» wasted, 40 
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6. Shipped, Tons, 

Egg and Stove, 4390 

Chestnut and Pea, 2624 

7014 ) Per cent, shipped, 61 
Dust in tons, 4470^ " wasted, 39 

7. Shipped. Tons. 

Egg and Stove, 4066 

Chestnut and Pea, 2316 

6382 \ Per cent, shipped, 62 
Dust in tons, 4075 ^ *• wasted, 38 

8. Shipped, Tons. 

Egg and Stove, . .4233 

Chestnut and Pea, 2376 

6609 ) Per cent shipped, 62 
Dust in tons, • • . . 4028 S " wasted, 38 

Mined. Shipped. Dust, 

12,323 6,501 4,578 

<6mos.) 48,999 26,670 .17,445 

7,711 4,919 8,062 

14,171 8,632 6,280 

15,516 8,802 5,889 

12,229 7,014 4,470 

11,698 6,382 4,075 

11,678 6,609 4,028 

134,325 75,429 48,827 

48,827 

124,266 
131,325 
124,256 

10,069 tons, excess of mined coal over computed coal mined, or 7.4 per cent. 

The total product is 124,256 tons, of which 61 per cent, 
was shipped to market and 39 per cent, carried on to the 
dust heap. 

The monthly dust percentages ran thus : 41, 40, 38, 38, 
40, 39, 38, 38, an average of 39 per cent wasted, as before. 

In calculating the proper subdivisions of the total wast- 
age percentage of the Shamokin coals the percentage of 
waste due to breaking and screening the coal is about the 
same as that in the case of the free burning white ash. 

The coal, being softer than the hard white ash coals, 
crushes somewhat more, but it is tough and does not go 
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down to buckwheat coal, though it makes a large percent- 
age of chestnut and pea sizes. 

As the demand for this coal is for sizes ranging from egg 
down to pea, the extra waste in breaking down all the coal 
from the mine probably brings the total w^aste for breaking 
and screening up to 21 to 22 per cent, of the coal j)ut into 
the breaker. 

Colliery No. 22, North Franklin, No, 2, 

This colliery works the Mammoth bed. Coals No. 8 and 
9 are here 100 feet apart. No. 8 yields 7 to 12 feet of coal, 
and No. 9 yields from 8 to 13 feet. 

The beds dip at an angle of 45."^ 

The dust from this colliery contains great quantities of 
** buckwheat coal ;" there is no sale for this small size and 
the coal is thrown away with the dust. 

A cubic foot of this dust was carefully weighed, without 
packing, just as it fell from the breaker, and gave 48i 
pounds. 

The weights were per cubic foot. 

Dust, 48| ^ 

Chestnut coal, 49^ >ft)S. 

Stove coal, ....•• 49^) 

The total yield of shipped coal and dust being less than 
the computed yield from mined car measurement, instead 
of more as it naturally should be, leads me to believe that 
a cubic foot of dust in the car must be somewhat packed 
and therefore weighs more than 48i pounds. But as the 
weighing was carefully done the computations have been 
made on the figures gained at the colliery. 

The breaker waste by months shows 

i. Shipped, Tons, 

E;rg and Stove, 5,994 

Chestnut and Pea, 0,080 

12,074 } Per cent, shipped, 61 
Dust in tons, 11,503 J «« wasted, 49 

2. Shipped, Tons, 

Egg and Stove 3067 

Chestnut and Pea 2836 

5923 ) Per cent, shipped, 51 
Dust in tons, 5643 5 ♦* wasted, 49 
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8. Shipped, Tons, 

Egg and Stove, 2370 

Chestnut and Pea, 2369 

4633 } Percent. shipped, 49 
Dost hi tons, 4878$ " wasted, 61 

4. Shipped, Tone, 
Egg and Stove, 17,242 

(6 mos.) Chestnut and Pea, 14,321 

31,563 i Per cent, shipped, 51 
Dust in tons, 30,000 > »» wasted, 49 

5. Shipped To7^, 

Egg and Stove, 5,848 

Chestnut and Pea, 4,946 

10,794 } Percent, shipped, 54 
Dust in tons, 9,067 ' <* wasted, 46 

6. Shipped Tone. , 
Egg and Stove, 6,475 

Chestnut and Pea, 5,772 

12,247 i Per cent, shipped, 56 
Dust in tons, 9,601 J »* wasted, 44 

Totale, 

Mined Shipped Duet, 

20,840 12,074 11,503 

11,728 5,923 5,648 

9,290 4,633 4,878 

79,515 31,563 30,000 

18,922 10,794 9,067 

19,854 12,247 9,601 

160,144 77,234 70,697 

147,931 70,697 

12,213 147,931 

Excess of mined coal computed from cubic feet of mine cars 
over actual output of shipped coal and dust (12,213 tons) 
7.6 per cent. 

Average of total coal shipped and dust, 47.7 per cent. 

Average of coal and dust by months, 49, 49, 51, 49, 46, 
44=48.0 per cent. 

Therefore, of the coal mined 52 percent, went to market, 
and 48 per cent to the dust pile. 
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This coal shatters into small pieces, and the coal dust as 
hauled to the dirt dumps contains fully one half of buck- 
wheat coal. As this is all waste it adds much to the wast- 
age, and makes the percentage of wastage for brealcing and 
screening run up to between 25 and 30 per cent. 

Moreover, this coal is sold in sizes ranging from egg down 
to pea coal. 



Chapter VI. 

Waste in hreaJdng anthracite coal continued. — First basin 

from Pottsville to LyJcens Valley, 

1. Free-burning White Ash Coals. 

Colliery IfJo, £3, Pine Forest, 

This colliery works the Seven Foot coal, and also the top 
and bottom benches of the Mammoth coal bed, 6 feet and 
16 feet thick, respectively, in all 28 feet of coal ; it has also 
opened a coal below, 7 feet thick. 

The coal beds dip 35°. 

The breaker record shows as follows : 

' i. Shipped, Ton8. 

liump, S. Boat and Broken, . . . . 1118 

Egg and Stove, 1938 

Chestnut and Pea, 1555 

4611 ) Per cent, shipped, 61 
Dust in tons, 4445 J ** wasted, 49 

t. Shipped, ToTM. 

Lump, S. Boat and Broken, 788 

Egg and Stove, 1766 

Chestnut and Pea, 1145 

3699 } Per cent, shipped, 49 
Dust in tons, 3802 > *' wasted, 61 

S, Shipped, Tons, 

liUmp, S. Boat and Broken, 783 

Egg and Stove 1490 

Chestnut and Pea, 1026 

8299 ) Per cent, shipped, 54 
Dust in tons, 2857 \ " wasted, 46 

4, Shipped, Tons, 

Lump, S. Boat and Broken, 848 

Egg and Stove, 2057 

Chestnut and Pea 1307 

4212 ) Per cent, shipped, 63 

Dust in tons, 3683 5 ♦* wasted, 47 

(103 A2.) 
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6. Shipped. Tons. 

Tjump, S. Boat and Broken, 1377 

Egg and Stove, 1739 

Chestnut and Pea 1069 

4185 ) Per oent. shipped, 56 
Dust in tons, 3297 > " wasted, 44 

6. Shipped, Tons. 

Lump, S. Boat and Broken, 1615 

Egg imd Stove, 2203 

Chestnut and Pea, 1155 

4978 ) Per cent, shipped, 57 
Dust in tons, .• 3767 > " wasted, 43 

7. Shipped. Tons. 

Lump, S. Boat and Broken, 1642 

Egg and Stove, 1658 

Chestnut and Pea, 1036 

4336 i Per cent, shipped, 54 
Dust in tons, 3300 J *' wasted, 46 

Mined. Shipped. Dust. Rock. 

8,676 4,611 4,445 598 

7,107 3,699 3,802 421 

5,533 3,299 2,857 261 

7,376 4,212 3,683 312 

6,931 4,185 3,297 304 

7,951 4,973 3,767 400 

7,012 4,336 3,500 391 

50,686 29,320 25,351 2,690 

25,351 
2,690 

57,361 
57,361 

60,686 

6,075 tons, excess of actual product over computed mine product 
taken from mine car record, or 13.2 per cent. 

This excess percentago varies monthly, thus: 11.3, 11.6, 
15.2, 11.2, 11.5, 15, 17.3, or an average of 13.2, as above. 

Tlie total coal mined amounts to 54,681 tons, of which 
53.6 per cent, went into the cars for shipment to market, 
and 46.4 per cent, w^ent to wastage. 

This waste percentage varied monthly thus : 4G, 43, 44, 
47, 46, 51, and 49, averaging as above — about 46.4 per cent. 

In subdividing the total wastage percentage of these free 
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rning white ash collieries into the various factora which 
o to make up the total, the actual waste in breaking and 
sac3reening is apparently about the same as the waste of the 
burning coals in the Second basin. 
An average of 20 to 21 per cent, for breaker waste will 
pply to all these collieries, the waste being the same at all 
f them, provided they are running on the same sizes. 
Of course the actual percentage of dust will vary with 
'the mine waste, which on steep pitches will increase the 
amount of dust to be hauled away from the breaker. 

Colliery No, 2^^ Wadesville Shaft 

This colliery works the Mammoth coal bad with an upper 
bench of 8 feet and a lower bench of 25 feet thick, or 33 
feet in all. 

The dip of the coal bed is 15,° 

The breaker records show as follows : 

i. Shipped, Tons. 

Lump, S. Boat and Broken, 1571 

Egg and Stove, 5643 

Chestnut and Pea, 2916 

10,130 / Per cent, shipped, 60 
Dust in tons, 6779 ) " wasted, 40 

2, Shipped. Tons. 

Lump, S. Boat and Broken, .... 1836 

Egg and Stove, 6550 

Chestnut and Pea, 4017 

12,403 f Per cent, shi pped , 62 
Dust In tons, 7740 J " wasted, 33 

S. Shipped. Torts. 

Lump, S. Boat and Broken, 756 

Egg and Stove, 3>83 

Chestnut and Pea, 2273 

6712 I Percent, shipped, 61 
Dust in tons, 4335 > »* wasted, 39 

4. Shipped, Tons. 

Broken, 632 

Egg and Stove, 3235 

Chestnut and Pea, 1857 

6724 J Per cent, shipped, 62 
Dust in tons, 3557 ) " wasted, 38 
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5. Shipped. Tons, 

Lump, S. Boat and Broken, 821 

Egg and Stove, S710 

Chestnut and Pea, 2192 

6723 } Per cent, shipped, 62 
Dust hi tons, 4168) ** wasted, 38 

6. Shipped. Tons, 

Lump, S. Boat and Broken, 2398 

Egg and Stove, 2246 

Chestnut and Pea, 1506 

6150 ) Per cent, shipped, 66 
Dust in tons, 3215 S *♦ wasted, 34 

7. Shipped^ Tons. 

Lump, S. Boat and Broken, 2900 

Egg and Stove, 3267 

Chestnut and Pea, 2208 

8375 ) Per cent, shipped, 64 

Dust in tons, 4654 ^ *' wasted, 36 

• 

8. Shipped, Tons. 

Lump, S. Boat and Broken, 2878 ' 

Egg and Stove, 2705 

Chestnut and Pea, 2009 

7592 } Per cent, shipped, 64 
Dust in tons, 4177 J " wasted, 36 

9. Shipped. Tons. 

Lump, S. Boat and Broken, 3515 

Egg and Stove, 3812 

Chestnut and Pea, 2722 

10,049 } Per cent, shipped, 74 
Dust in tons, 3541 > " wasted, 26 

10. Shipped. Tons. 

Lump, S. Boat and Broken, .... 3844 

Egg and Stove, 4914 

Chestnut and Pea, 2916 

11,674 > Percent, shipped, 67 
Dust in tons, .... 5742 ) »» wasted, 33 

Mined. Shipped, Dust. Rock. 

18,392 10,130 6,779 101 

20,288 12,403 7,740 120 

11,756 6,712 4,335 70 

9,781 5,724 3,557 56 

11,265 6,723 4,168 63 

9,072 6,150 3,215 46 

12,889 8,375 4,654 61 
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Mined. Shipped. Dust. Rock. 

11,525 7,592 4,177 60 

14,415 10,049 8,541 53 

18,373 11,874 6,742 75 

137,756 85,532 47,908 705 

47,908 
705 

_ • 

134,145 
187,756 
131,145 

3,611 tons, which is the amount less than the computed mined 
coal — or 21 per cent. 

The total coal yield is 133,455 tons, of which 64 per cent. 
A?<7ent into cars for shipment to market, and 36 i)er cent. 
Avent to the dirt heap. 

The percentage of waste by months runs thus : 38, 40, 
W, 38, 38, 34, 36, 36, 26, 33, or an average of 36 per cent., as 
above. 

Colliery No, 25^ Beechwood. 

This colliery works the Mammoth coal bed, top and bot- 
tom benches, in all 45 feet thick. The coal is nearly hori- 
zontal, dipping not over 10°. 

The breaker records are as follows : 

1. Shipped. Tons. 

Lump, S. Boat and Brol^en, 216 

Egg and Stove, 1890 

Chestnut and Pea, 1474 

3580 } Per cent, shipped, 69 
Dust in tons, 1606 J " wasted, 31 

2. Shipped. Tons. 

liump, S. Boat and Broken, 561 

Egg and Stove, 1435 

Chestnut and Pea, 1307 

3304 } Per cent, shipped, 69 
Dust in tons, 1491 > »* wasted, 81 

S. Shipped, Tons. 

Lump, S. Boat and Broken, 1123 

Egg and Stove, 1021 

Chestnut and Pea, 1047 

3191 ) Per cent, shipped, 69 
Dust in tons, 1420 > " wasted, 31 
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4, Shipped, Tons, 

Lump, S. Boat and Broken, 1615 

Egg and Stove, 1787 

Chestnut and Pea, 16 i7 

6049 J Percent, shipped, 72 
Dust in tons, 1995 S «* wasted, 28 

6. Shipped, Tons, 

Lump, S. Boat and Brolten, 1771 

Egg and Stove, .••.... 1965 

Chestnut and Pea, 1566 

5302 ) Per cent, shipped. 76 
Dust in tons, 1641 i " wasted, 24 

6. Shipped, Tonsi 

Lump, S. Boat and Broken, 2063 

Egg and Stove, 2452 

Chestnut and Pea, 1938 

6453 ) Per cent, shipped, 74 
Dust in tons, 2303 S " wasted, 26 

Mined, Shipped, Dust, Sock, 

6,603 3,5S0 1,606 627 

5,774 3,301 1,491 617 

6,435 3,191 1,420 524 

8,622 5,049 1,995 752 

6,918 5,302 1,641 686 

10,315 6,453 2,308 1,034 

43,673 26,879 10,461 4,160 

10,461 
4,160 

41,600 
43,673 

41,500 

2,173 tons, excess of calculated mined coal from mine car record, 
over actual product, or 5 per cent. 

This excess of calculated mined coal over product varies 
thus by months: — 4.6, — 9.5, +10, — 5.5, — 8, — 12; giving an 
average of 5 per cent., as above. 

The total coal produced amounted to 37,340 tons, of which 
72 per cent, went into cars to go to market, and 23 per cent, 
went to wastage. 

This waste percentage varied monthly, thus : 31, 31, 31, 
28, 24, 26, averaging 28 per cent., as above. 
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Colliery No. 26, Mine Hill Gap. 

This colliery works the Mammoth coal bed, the upper 
bench being 12 feet and the lower bench 15 feet thick, or 
27 feet in all. 

The coal dips 50. 

The breaker record shows as follows : 

i. Shipped, Tons, 

Lump, S. Boat) and Broken, 5 7 

Egg and Stove, 3542 

ChesLnut and Pea, 243j 

G514 f Per cent, shipped, 40 
Dust in tons, 7546 ^ " wasted, 54 

g. Shipped, Tons. 

Lump, S. Boat and Broken, ..... 513 

Egg and Stove, 1533 

Chestnut and Pea, 818 

2894 ) Per cent, shipped, 50 
Dust in tons, 2919 5 " wasted, 50 

5, Shipped. Tons. 

Lump, S. Boat, and Broken, 1420 

Egg and Stove, 1420 

Chestnut and Pea, : .... 697 

3537 ) Per cent, shipped, 42 
Dust in tons, 4805 J »* wasted, 68 

4. Shipped. Tons. 

Lump, S. Boat and Broken, 1928 

Egg and Stove, 2117 

Chestnut and Pea, 604 

4649 ) Per cent, shipped, 42 
Dust in tons, 6471 ' " waited, 68 

6, Shipped, Tons. 

Lump, S. Boat and Broken, 1728 

Egg and Stove, 1658 

Chestnut and Pea, 1371 

4757 ) Per cent, shipped, 49 
Dust in tons, '. . 4902 5 " wasted, 51 

6, Shipped, Tons, 

Lump, S. Boat and Broken, 2317 

Egg and Stove, 2630 

Chestnut and Pea, 2532 

7479 } Per cent, shipped, 47 
Dust in tons, 6639$ ** wasted, 63 
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Mined. Shipped. Dust, Bock, 

16,121 6,644 7,546 1,179 

6,621 2,894 2,919 547 

10,170 8,587 4,805 893 

18,938 4,649 6,471 1,400 

10,431 4,757 4,902 796 

18,266 7,479 8,539 1,363 

75,547 29,860 35,182 6,178 

35,182 
6,178 

71,220 
75,547 
71,220 

4,327 tons, excess of caloulated mined tonnage over actual pro- 
duct, or 5.7 per cent. 

This excess percentage varies by months, thus : 5.2, 3.9, 
9, 10.1, 4.8, giving an average of about 5.7 per cent., as 
above. 

The total coal product amounted to 65,042 tons, of which 
46 per cent, went to market and 54 per cent, went to 
wastage. 

The waste percentage varied thus by months : 54, 50, 58, 
58, 51, 53 ; giving an average waste percentage of 54, as 
above. 

Colliery No. ^7, Pottsville Mine. 

This colliery works the Diamond and Primrose coal beds, 
the Diamond 5 and the Primrose 3 feet thick, or 8 feet in 
all. They are worked sej^arately, and the coal beds dip 40°. 

The breaker records show as follows: 

1. Shipped. Tons, 

Egg and Stove, 1474 

Chestnut and Pea, 1139 

2613 I Per cent, shipped, 61 
Dust in tons, 2547 ) ** wasted, 49 

S. Shipped, Tons, 

Egg and Stove, 2851 

Cliestnut and Pea, 2862 

5713 1 Per cent, shipped, 63 
Dust in tons, 4977 ) " wasted, 47 
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S. Shipped. To9M. 

Egg and Stove, 2376 

Chestnut and Pea, 2208 

4584 1 Per cent, shipped, 58 
Dust hi tons, 8278) " wasted, 42 

4. Shipped, Tons. 

Egg and Stove, 2160 

Chestnut and Pea, 1944 

4104 1 Per cent, shipped, 58 
Dust in tons, 2938). ** wasted, 42 

5. Shipped. Tons, 

Egg and Stove, 2646 

Chestnut and Pea, 2208 

4854 / Per cent, shipped, 59 
Du9t in tons, 3336 f " wasted, 41 

6. Shipped, Tons, 

Egg and Stove, 2214 

Chestnut and Pea, 1771 

3985 ) Per cent, shipped, 68 
Dust in tons, 2932) " wasted, 42 

Mined. Shipped. Dust, Bock. 

5,100 2,613 2,547 157 

10,709 5,713 4,977 247 

7,462 4,581 3,278 149 

6,910 4,104 2,938 141 

8,029 4,854 3,386 200 

7,053 3,985 2,932 159 

45,263 25,853 20,008 1,053 

20,008 
1,053 

46,914 
46,914 
45,263 

1,751 tons, excess of actual product over supposed amount mined, 
as computed from mine cars, or 3^ per cent. 

The total product of coal is 45,861 tons, of which 56.5 per 
Cent, went into cars to be shipped to market, and 43.5 per 
Cent, went to the waste heap. 

The monthly wastage percentages varied thus : 42, 41, 42, 
42, 47, 49; giving an average of 43.5 per cent, wastage, as 
above. 
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Colliery No, 28^ Thomaston, 

This colliery works the Holmes coal bed, 10 feet thick, 
and also the Mammoth coal bed, in tJiree benches, the up 
per bench 12 feet, the middle bench 4 feet, and the lower 
bench 7 feet thick. There is also a new opening to a bed 
below. 

The slope is 48° dip, but the workings of part of the col- 
liery are flat. 

The records of the breaker show thus : 

i. Shipped, Tons. 

Lump, S. Boat and Broken, 2165 

Egg and Stove, 3769 

Chestnut and Pea, 2173 

8407 ) Per cent, shipped, 49 
Dust in tons, 8567 > " wasted, 51 

S. Shipped* Tons, 

Lump, S. Boat and Broken, 3256 

Egg and Stove, 3456 

Chestnut and Pea, 2576 

9288 ^ Per cent, shipped, 47 
Dust in tons, 10,474 J ** wasted, 63 

5, Shipped. Tons, 

Lump, S. Boat and Broken, 2160 

Egg and Stove, 1874 

Chestnut and Pea, 1533 

5567 } Per cent, shipped, 52 
Dust in tons, 5143 ' ** wasted, 48 

4. Shipped, Tons. 

Lump, S. Boat and Broken, ... . 18'i6 

Egg and Stove, I'KjS 

Chestnut and Pea, 1474 

4978 ) Per cent, shipped, 48 
Dust in tons, 5094 ) " wasted, 52 

6. Shipped. Tons, 

Lump, S. Boat and Broken, 2722 

Egg and Stove 2473 

Chestnut and Pea, 2073 

7268 I Per cent, shipped, 56 
Dust in tons, 5804 ) ** wasted, 44 
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6, Shipped. Tons. 

Lump, S. Boat and Broken, 2S92 

Egg and Stove, 1944 

Chestnut and Pea, 1760 

6096 1 Per cent, shipped, 64 
Dust in tons, 5093 ) « wasted, 46 

Mined. Shipped. Dust. Bock. 

17,149 8,407 8,507 1,384 

19,149 9,288 10,474 1,917 

10,109 5,567 5,143 906 

9,462 4,978 5,094 910 

11,627 7,268 5,804 1,087 

10,699 6,096 5,093 1,110 

78,195 41,604 40,175 7,314 

40,175 
7,314 

89,093 . 
89,093 
78,195 

10,898 tons, excess of actual product over computed amount 
mined, taken from record of mine cars, or 13.9 per cent. 

The monthly excess varies thus: 15, 22, 16, 15, 13, 7; 
giving an average of about 14 per cent., as above. 

The total amount of coal mined is 81,779 tons, of which 
CO. 9 per cent, has gone into cars for shipment to market, 
snd 49.1 per cent, has gone to waste. 

The waste percentages by the month vary thus : 46, 44, 
S2, 48, 53, and 51, giving an average of about 50 per cent, 
of wastage, as above. 

Colliery No, ^P, Glendower. 

This colliery works the Mammoth coal bed 12 feet thick. 
The coal bed dips 48.° 

The breaker record shows as follows : 

1. Shipped. Tons. 

Broken 1091 

Egg and Stove 2365 

Chestnut and Pea, 1603 

6059 J Per cent, sliipped, 55 
Bust in tons, 4146 S ** wasted, 45 

8 Al 
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g. Shipped* Tons. 

S. Boat and Broken, 470 

Egg and Stove, 977 

Chestnut and Pea, 740 

2187 } Per cent, shipped, 54 
Do^t in tons, 1852 ' '< wasted, 46 

•f. Shipped. Tons, 

S. Boat and Broken, 648 

Egg and Stove, 907 

Chestnut and Pea, 718 

2273 } Per cent, shipped, 54 
Dust in tons, 1899 J " wasted, 46 

4. Shipped. Tons. 

S. Boat and Broken, 880 

Egg and Stove, 1344 

Chestnut and Pea, 945 

3169 ^ Per cent, shipped, 52 
Dust in tons, 2915 > " wasted, 48 

5. Shipped. Tons. 

S. Boat and Broken, 1161 

Egg and Stove, 1566 

Chestnut and Pea, 1247 

3974 ) Per cent, shipped, 55 
Dust in tons, . . . *. 3249 > ** wasted, 45 

Mined. Shipped. Dust. Bock, 

9,887 5,059 4,146 1,195 

5,113 2,187 1,852 548 

4,668 2,273 1,899 408 

7,341 3,169 2,915 634 

9,001 3,974 3,249 795 

36,010 16,662 14,061 8,575 

14,061 
3,575 

34,298 
36,010 
34,298 

1,712 tons, excess of computed output taken by mine cars, 
over the actual output as given by shipments, dust and 
rock. 

The total production of coal was 30,723 tons, of which 54.3 
per cent, went into cars for shipment to market and 45.7 
per cent, come under the heading of waste. 

The Avaste percentage by months ran thns : 45, 46, 46, 48, 
45, or an average of about 4.6 per cent., as above. 
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S. Red and White ash and Red ash Coals. 

Colliery No. SO, Otto. 

^lis colliery works the top bench of the Mammoth, 8 
b thick and also the Primrose coal bed, 9 feet thick, or 
Feet in all. The coal dips 33.° 
^he breaker record shows as follows : 

-2. Shipptd. Ton%. 

Eggand Stove, 4498 ^ 

Chestnut and Pea, 2865 

6863 ) Per cent, shipped, 60 
Dust in tons, 4685 ) << wasted, 40 

^. Shipped, ^ Tons. 

Broken, Egg and Stove, 8056 

Chestnut and Pea, 1861 

4417 J Per cent, shipped, 49 
Dust hi tons, 4580 5 " wasted, 61 

5. Shipped. Tons. 

Broken, Egg and Stove, 8758 

Chestnut and Pea, . . . ; 2117 

5875 J Per cent, shipped, 50 
Dust in tons, 5985 ) « wasted, 50 

4. Shipped. Tons. 

Broken, Egg and Stove, 8981 

Chestnut and Pea, 2403 

6884 } Per cent, shipped, 48 
Dust in tons, 8860 i " wasted, 57 

6, Shipped. Tons. 

Broken, Egg and Stove, 4206 

Chestnut and Pea, 2835 

7041 ^ Percent, shipped, 46 
Dust in tons, 8336 > <* wasted, 54 

6. Shipped. Tons. 

Broken, Egg and Stove, 8720 

Chestnut and Pea, 2376 

6096 > Percent. shipped, 58 
Dust in tons, 4430 ' << wasted, 42 

7. Skipped. Tons. 

Broken, Egg and Stove, 2899 

Chestnut and Pea, 1755 

# 

4654 } Per cent shipped, 60 

Dusfe In tons, 8085 > « wasted* 40 
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onr record, or 31.9 per ceut. 

This excess percentage varies by months thiia : 27, 12, 23, 
43, 47, 45,' 33, and 14 ; the average being about 31 per cent., 
as above. 

The total yield of the mine in coal is 87,331 tons, of which 
62 per cent, went to market and 48 per cent, to wnatage. 

Tlie waste percentage varied by months thus : 43, 40, 42, 
54, 57, 50, fil, 40 ; the average of these being about 48 per 
cent, wastage, as above. 

The enormous variation in the waste percentage is very 
noticeable, varying from 40 as the minimum to 57 as the 
maximnm. 

Thongh a period of 8 months running was taken to secnre 
an average and prevent the inaccuracy which comes from 
taking a short period, yet even 8 months in this case do 
not give a fair average. On reexamining the breaker records 
and going back for a much longer period it is clear that the 
average shipments are about 58 per cent, and the wastage 
42 per cent. 

Of this total wastage, the breaking and screening make 
up between 20 and 25 per cent.; the latter figure being 





• 
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probably nearer the correct figure. But this average is only 
pproximated, and is not as if taken from running clean 
oal through the breaker. 

. . Colliery No. S%, Phoenix Park No. 2. 

This colliery works the Primrose coal bed, 9 feet thick. 
:he bed dips 36°. 
The breaker record shows as follows : 

• 

i. Shipped. Tons. 

Egg and Stove, 1496 

Chestnut and Pea, 799 

2295 I Per cent, shipped, 63 
Dnst in tons, 1369 S " wasted, 37 

2. Shipped. Tons. 

Egg and Stove, . 1777 

Chestnut and Pea, ' 1139 

2916 i Per cent, shipped, 63 
Dusi in tons, 1692 > " wasted, 37 

3. Shipped. Tons. 

Egg and Stove, . 1377 

Chestnut and Pea, 804 

2181 } Percent, shipped, 65 
Dust in tons, 1188 J " wasted, 35 

4- Shipped. Tons. 

Egg and Stove, 988 

Chestnut and Pea, 610 

1698 ) Per cent, shipped, 60 
Dust in tons, 1074 ' *' wasted, 40 

5. Shipped, Tons, 

Egg and Stove, 1717 

Chestnut and Pea, 1177 

2894 ) Per cent, shipped, 62 
Dust in tons, . . .1758) " wasted, 33 

6. Shipped, Tons. 

Egg and Stove, 956 

Chestnut and Pea, 469 

1425 ) Per cent, shipped, 64 
Dust in tons, 794 j " wasted, 36 

7. Shipped. Tons. 

Egg and Stove, 1667 

Chestnut and Pea, 1323 

2980 / Per cent, shipped, 57 
Dust in tons, 2267 ) " wasted, 43 
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Mined, Shipped, I>u8t, Mock. 

4,099 2,295 1,369 640 

5,056 2,916 1,692 738 

3,800 2,181 1,181 641 

3,025 1,598 1,074 456 

4,961 2,894 1,758 684 

2,211 1,425 794 296 

5,536 2,980 2,267 673 

28,688 16,289 10,135 4,028 

10,135 
4,028 

80,452 
30,452 
28,688 

1,764 tons, excess of actual product over the calculated product 
from mine car records, or 6.1 per cent. 

This excess percentage varies monthly, thus ; 6.9, 13.7, 
7.5, 3.4, 2.7, 5.7, 4.9 ; the average being about 6 per cent., 
as above. 

The total coal product amounted to 26,424 tons, of which 
61.7 per cent, went to market, and 38.3 per cent, went to 
wastage. . 

The waste percentage varied by months, thus : 37, 37, 35, 
40, 38, 36, 43 ; the average being about 38 per cent, of wast- 
age, as above. 

Of this total wastage probably between 20 and 25 per 
cent, are due to breaking and screening. 

3, LyJcens Yalley Coal. 

Colliery No. 3^^ West BrooJcside, 

This colliery works the Lykens Valley coal bed, 9 feet 
thick, and dipping only 10.° 
The breaker record shows thus : 

i. Shipped, Tons, 

* Lump, S. Boat and Broken, Egg and 

Stove, 25,774 

Chestnut and Pea, 11,426 

37,200 ) Per cent, shipped, 68 
Dust in tons, 17,144 J " wasted, S2 

* As the Lump, Steamboat and Broken at West Brookside make only from 
6 to 9 per cent, of the total shipments, they are included in these tables with 
the Egg and Stove. 
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B. Shipped. Tons. 

Lump, S. Boat, Broken, Egg and 

Stove, 15,746 

Chestnut and Pea, 6,658 

22,404 i Per cent, shipped, 69 
Dust in tons, 9,970' " wasted, 81 

•». Shipped. Tone. 

linmp, St. Boat, Broken, Egg and 

Stove, 17,977 

Chestnut and Pea, 7,619 

25,596 i Per cent, shipped, 69 
Dust in tons, 11,723 > " wasted, 31 

-^* Shipped. Tdna. 

Xump, S. Boat, Broken, Egg and . 

Stove, 16,961 

Chestnut and Pea, 6,863 

23,824 ^ Per oent. shipped, 68 
Dust in tons, 11,027 J " wasted, 32 

-^^ Shipped. Tons. 

Lump, S. Boat, Broken, Egg and 

Stove, 21,610 

Chestnut and Pea, 8,532 

80,142 ) Percent, shipped, 69 
Dust in tons, 18,887 ^ " wasted, 81 

«". Shipped. Tone. 

Lump, S. Boat, Broken, Egg and 

Stove, 18,986 

Chestnut and Pea, 7,484 

26 ,470 / Per cent, shipped, 68 
Dust in tons, 12,619^ " wasted, 32 

7. Shipped. Tons. 
Lump, S. Boat, Broken, Egg and 

Stove, 13,483 

Chestnut and Pea, 5,562 

19,045 } Per cent, shipped, 67 
Duatintons, 9,174 > " wasted, 33 

8, Shipped. Tons, 
Lump, S. Boat, Broken, Egg and 

m0W% 26,730 

Pea, 10,103 

36,833 J Percent, shipped, 70 
15,615 ) " wasted, 30 




' 120 A*. REPORT 


OP PROGRESS. FRANKLHT PL 


.rr. ■ 


Mined. 


Shipped. 




Purt.. 


47,981 


37,200 




17, IH 


27,708 


32,404 




9,97» 


30,853 


25,506 




11, 7M 


80,02S 


23,824 




11 .oar- 


37,743 


30,142 




18,58); 


33,881 


26,470 




i2,ei» 


23,.'^ 


19,045 




9,174 


43,B3B 


38,833 




15,616^ 


276,708 


221 ,5U 
100,659 

823,173 




100,B1» 


822,173 








276,108 


' 






46,465 tona,ex<3 


3S3 of actual product ov 


er computed produot, or 



18.8 per cent. These eioess peroentitgeH varied ty>D«dsr- J 
ably by months, running thus: 13.2, 16.8, 20.9, 16, 16^ J 
15.3, 19.6, 19.3, and averaging about 17 per cent., as abovaa-M 

The total product was 32'2,173 tons, of which 68.8 per 
cent, went into the cars for shipment to market, and 31.3 
per cent, went on to the dirt heap. 

The percentages of waste by months ran thns : 32, 31 , 31, 
32, 31, 33, 33, 30 ; averaging 31.2 per cent., as above 

This average may be somewhat too low, but is not much 
away from the actual facts. 

For the bed is nearly flat : it is clean coal ; there is but 
little wasted in the mines ; and the coal is not brittle and 
does not splinter up into buckwheat and dust. The actnal 
breaker waste at the Lykens Valley collieries for breaking 
and screening is probably not over 21 per cent. 

CoUiery IVo. 33. 

Mr. Holden Chester, tlie General Suijerintendent of the 
Lykens Valley Coal Company, gives the following state- 
ment as the average loss of the collieries under his charge, i 

"The loss in the amount taken out, especially in soft or 
free-burning coals, is about 38 per cent. One half, or 19 
per cent., of this is made in the mine by the explosives 
used; the other half, or 19 per cent., is made in breaking 
and preparing the coal into domestic sizes. 

This result can only be attained by the use of the beat 
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machinery, which we too often neglect and allow to become 

dull, thus increasing the waste very much. 

But we too often lose sight of the other half of the waste 
brought from the mines, principally the fruits of injudi- 
cious use of the explosives by incompetent miners ; and 
especially is this the case in the soft or free-burning anthra- 
oite coals." 



Chapter VII. 

IVaste in BreaJcing Anthracite Coal Continued. — Lehigh^ 
Wyoming^ and Lackawanna Basins, 

In the Lehigh region the dust is usually washed from the 
l)reaker, and it is difficult therefore to secure reliable figures 
of breaker waste. ^ 

Mr. Thos. S. McNair, of the Lehigh Valley Railroad 
Company, furnishes the following results of some observa- 
tions made by him for this report. 

The following is the breaker waste at four collieries in 
this region : 

Dust, p, c. 

1. Mt. Pleasant ooUiery ; working about 50 per cent, each 

of the Mammoth (E) and Wharton (D) coal beds, . . 13 ^ 

2. Hazelton, No. 6, colliery; worldng the Mammoth coal 

bed, 123»^ 

3. Hollywood colliery ; working the Mammoth coal bed, . . 14^ 

4. Harleigh colliery; working about 45 per cent, of the 

Wharton (D) and 55 per cent, of the Mammoth (E) 

coal beds, 8^% 

At the above collieries all stuff not large enough to pass 
over a xV niesh of the revolving screen went out as ''dirt." 

The result at Harleigh is not so exact as at the other three 
^ collieries, as the experiment for dirt was but of one trial, 
and then only for a short time, a few hours. 

At the other three the dirt was hauled out in cars, and 
the result is of a series of observations taken. At Harleigh 
the dirt is carried away by the water used in washing, and 
had to be specially caught. 

The fine slate picked and jigged out at the same experi- 
ment was — 
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Barlelgh (mSiny exporiinents,) 

Mt. Pleiisant, 

HazleUin, No. e, 

HoUeywood, 

All of these percentages by measuretn(;nt. 

Gen. Lilly, at Jeddo Colliery, works the Slamniuth 30 
feet thick. 

He says that he gets out two thirds of the coal and leaves 
one third in the mine, 

Br. Wentz, at Eckley, works the Buck Mountain 13 feet 
thick. • . 

He says that he gets SO per cent out and leaves 20 per 
cent, in the mine. 

Mr. Daniel Bertach of the Upper Lehigh Coal Company 
says: 

The avei'age thickness of our Buck Mountain vein is 13 
feet ; pitch on north side, 36°, and on south side of basin, 
12 ;° 80 per cent, of the coal brought ont of the mine ; waste 
in prepai'ing about 11 per cent, of dust and fi per cent, of 
slate, a total of 17 per cent. 

The collieries selected to secure statistics of the wastage 
in breaking and screening coal in the Wyoming and Lacka- 
wanna coal basins work the Baltimore vein chiefly though 
there are also figures showing breaker waste in coal from 
the Hillman vein, the Rosa vein, and the Bed Ash vein. 

The figures vary greatly and show .how differently the 
different coal beds are splinte'red by the bi'eaker. 



Prospect ColU&ry. 

This colliery, only one mile from Wilkes-Ban-e, works 
the Baltimore coal bed of the Wyoming Valley. 

The coal is in two benches, sometimes worked together, 
but usually separated, and yields in all some 15 feet of coal. 
The dip of the coal bed is gentle. 

A cubic foot of the coal dust and coal was taken direct 
from the shntes at the colliery and carefully weighed -a 
the following results : 
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Dost, with mnoh buckwheat ooal, (perhaps one half small 

ooal,) 56 lbs. 

Pea, 55i " 

Chestnut, 53» " 

Stove, 50^" 




careful record was kept at the breaker to determine the 
in dust. Leaving out all the slate, the weight of the 
St was ascertained by itself to compare with the shipped 
^1. 

The Baltimore vein at this colliery is nearly horizontal 
d some 10 to 12 feet thick. There is, therefore, little dust 
^de in the mine, except that inevitably caused by blast- 
g. The shipments were of the following sizes : 

Lump, 390 

Broken, 565 

Egg, 1,629 

Stove, , 4,670 

Chestnut, 3,766 

Pea, 533 

II , 553 tons. 

In shipping this amount of coal, there were hauled from 
the breaker 3,150 tons of dust, giving therefore : 

Goal, 11,553 tons or 78.6 per cent. 

Dust, 3,150 tons or 21.4 per cent. 

Of this, 21.4 per cent, of dust, probably the proper sub- 
division, is 

Breaker waste, 11 

Screen waste, - 4 

Mine waste, 6.4 

21.4 

This average will apply to the collieries working the Balti- 
more vein in the Wyoming valley. 

The proportion of wastage of refuse (slate, bone coal, and 
dust) as compared to total mine product, was not determined. 

Mr. Joseph S. Harris, Chief Engineer of the Lehigh and 
Wilkes-Barre Coal Company, furnishes the following re- 
sults, showing the actual breaker waste at the collieries of 
the company in the Wyoming valley. They show at the. 
same time the saving effected by improved apparatus. 
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Test and Comparison of Old and New &yle Rolls in L. 
ajtd W. B. Coal Co.'s Breakers, Wyoming Division. 

1. Diamond Breaker, February 2, 1860. 
Baltimore vein. 
Improved Standard Steel Tooth Crushers, 
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4^d> 


RollH, 

2 
2 
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Total loss, 11,88 per cent. 



2. Empire Breaker, February 9, 1880, 
Baltimore vein. 





Old Style Critshebh. 
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Crl-shbks, 


....«, 0O„, j M„.. 


Lba. 


Per cent. 


Lbs. 




No. 
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Total loss, 11.95 per oi 



Total low, 8.03 per o 
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3. Empire Breaker, February 2, 1880. 
Hillman Vein. 



Old Style Crushers. 



SIZE OF GOAL. 



No. 



1 
2 
3&4 
5 
6 



Name. 



Broken, 

Egg, ... 
Stove and Small S., 

Chestnut, 

Pea, 

Dirt, 

Loss, ^ 



Total, 



HESU. 



Over. 



I" 

8 

i— 3 
2 8 



Thro'. 



2' 
2| 

8 

3 » 

8 2 



Lbs. 



756 
385 
298 
242 
163 
314 
82 



2240 



Perot. 



33.75 
17.90 
13.30 
10.80 
7.28 

17.68 



New Style 
Crushers. 



Lbs. 



920 
336 

716 
268 



2240 



Per ct. 



41.08 
15.00 

31.96 
11.96 



Total loss, 17.68 per cent. 



Total loss, 11 .96 per cent. 



4. Ashley No. 6 Breaker. 



Baltimore Vein. 


Ross Vein. 


■ -■ 

Red Ash 
Vein. 


SIZE of coal. 
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3 
5 
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10.72 
18.21 

10.40 1 

11.56 

» . • • 


1050 
252 
475 

217 

246 


46.88 
11.18 
21.21 

9.69 1 

10.99 

• • 


1093 
350 
405 

261 

131 


48.78 
15.62 
18.07 

11.65 

5.88 




Total, . . 








2240 


2240 


2240 















Total loss^ 11.56 per cent. Loss, 10.99 per cent. Loss, 5.88 per cent. 
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5. Sugar Notch No. 10 Breaker, January 1, 1880. 



Old Style Bolt.s. 


New Rolls. 


SIZE OF COAL. 


SI esh. 


Tibs. 


Per ct. 


No. 


Lbs. 


Per ct. 


No. 


Name. 


Over. 


Thro'. 


1 
2 

I 

5 
6 

. 


Broken, .... 

Egg, 

vStove, 

Small stove, . 
Chestnut, . . 

Pea, 

Dirt, . . 

Total, .... 


22 
2i 

n 


• • 

H 

• • • 


662 
398 

262 

166 
137 
375 


33.10 
19.90 

13.10 

8.30 

6.85 

18.75 


1 
2 
3 
4 
5 
6 
Dirt. 


884 
283 
213 

85 
174 

98 
263 


44.26 
14.15 
10.65 
04.25 
08.70 
04.90 
13.15 




2000 


2000 













662 pounds broken coal put through the 
Pony rolls made : Coal, 555 pounds=88.83 
per cent. ; dirt, 107 pounds=16.17 per cent. 



884 pounds No. 1 coal put 
through Pony rolls make 
prepared sizes: Coal, 768 
pounds = 86.88 per cent.; 
dirt, 116 pounds=13.12 per 
cent. 



6. Lance-No. 11 Breaker, January 29, 1880. 
Old style crushers, prepared rolls. 



No. 



1 

2 
3 
4 
5 
6 



Size of Coal 



Name. 



Broken, . . 
Egg, ... 
Stove, . . . 
Small stove. 
Chestnut, . 
Pea, .... 
Dirt, , . . 



Total, 



MESH. 



Over. 



n 

8 



Thro' 



2^ 
2i 

n 

i 
> i 



Lbs. 



650 
386 
471 

164 
215 
854 

2240 



Per cent. 




16* 



BREAKEB WASTE. 



7 


Nottingham No. 15, January 29, 1880. 

Old style crushers, steel tooth prepared, old style rolls. 


Sizx OF Coal. 


™. 


Lba. 




No. 


N«„.. 


Over. 

2 
2 

.i,. 
1. 


Through. 




1 




"I 

2 


S24 
289 
239 
166 
250 
147 
276 


^ 








« 




m 


B 


oi«tn™: ::::::::: 


1^ 




Kn, .:::::::::::: 














2240 















S. Reynolds No. 16 Breaker, January 29, 
No Omshers. 
Old Style Prepared Rolls. 





SlZBC 


F Coal. 


Msas. 


Lbs. 




ISTo. 


N»,.. 


Over. 


Thro.' 








2 
2 

I ,1 
1 .1 

1- 


'2 
2 
2 

-3 


657 
423 
212 
216 
224 
216 
892 

2240 


















8ma.n Btove, 
Chestnot, . 
Pea, .... 
Dirt, 










10 




















These tables give some very interesting figures. 

With old style crushers the actnal breaker waste ranges 
from 12 to nearly 19 per cent. Working the Baltimore vein, 
the new style apparatus reduces the this loss by some 5 per 
cent. 

Ab illustrating the importance of the physical stractnre 
of the coal in relation to breaker waste, it will be noted that 
the Red Ash vein of the Ackley No. 6, breaker loses only 
C-88 percent., while the Baltimore vein, at the same col- 
liery, loses 11.56 per cent., or nearly double. 
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It would be hardly in order to call the breaker a very 
murderous invention where it was losing only 5.88 per cent, 
of the coal fed into it. It could not be broken by hand in 
a coal cellar for less than that percentage of loss. 

With reference to wastage in the Lackawanna region, 
Mr. Snyder, Chief Engineer of the Delaware, Lackawanna, 
and Western coal mines, furnished the following as an es- 
timate of the average waste at the company's collieries. 
He says : 

"The pitch in the middle portion of the main basin will 
average about 5 degrees ; at the out-crops it varies from 20 
to 50 degrees in the Lackawanna region. 

In the Wyoming region the pitches are sharper. 

In the Lackawanna basin all the veins above the big or 
" G" vein have slate roof and floor. The big or " Gf " vein 
roof is rock and slate in alternate layers ; the floor flre-clay 
and slate mixed. 

The Clark or "H" vein, the next below the big vein, has 
slate roof and hard rock floor. 

Under the present system of mining about 15 per cent, is 
left in pillars. 

In preparing the coal for market about {30) thirty per 
cent, is sent to the culm pile. 

The percentage of waste varies with different veins, and 
with different portions of the same vein ; the above esti- 
mate is a general average of the waste, taking all tlie mines 
of the D. L. and W. Company. 

As to any change of plan in the mining witii a view to the 
saving of pilla.r8, that are unavoidably left or lost under 
the present system, in our judgment there can be no spe- 
cific plan of mining adopted that would be applicable to 
all the veins in any part of the anthracite regions. Any 
plan would have to be modified to suit each particular case 
of fault or local disturbance. 

As to (he waste in the preparation of coal for market, its 
material reduction below the present percentage is a prob- 
lem yet to be solved, unless it all goes as lump, and the 
consumer will consent to go back to the good old days when 
the present smashing system was unknown, and the head 
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of the family, or one of his wortliy descendants, developed 
his mascle with pick and hammer in the coal shed/' 

The Delaware and Hudson Company have mines north- 
east of Scranton where the coal is lying almost horizontal 
in the center of the Lackawanna region. 

The coal worked by them is about 8 feet in thickness, or 
possibly somewhat more. Working a bed of this size, and 
with flat workings, their mine (Mr comes out with nothing 
in it but coal, the refuse being easily selected in the mine. 

The Superintendent, Mr. Vandliug, states that their 
"mine ton" is 2700 pounds, and this n mount (charged into 
the breaker yields a full ton of 2240 i)()uiid« for shipment 
to market. 

This makes only 17 per cent, of break(»r w?ist(^ in all. 

Now some of this waste must be nia(l(^ in miuiug and be 
in the mine car when it goes to th(^ break(»r ; but it inust b(» 
a very small amount of dust, and j)robably it would be safe 
to sub-divide this 17 per cent, into 

Breaker waste, II per c!oiii. 

Mine waste, « prr nniit. 

17 por iwui. 
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Second (Jeological Survey of Pennsylvania, 



REPORTS FOR 1874, 1875, 1876, 1877, 1878, 1879, AND 1880. 



The following Reports are issueil for the State by the Board of Commis- 
sioners, at Harrisburg, and the i)rices have been tixed as follows, in accord- 
ance with the terms of the act : 

PRICES OF BEPOBTS. 

A. HisTORTCAii Sketch of Gkologicat. Explorations in Pennsylvania 
and otlier States. By J. P. Lesley. With appendix, containing Annual 
Heports for 1874 and 1875 ; pp. 226, 8vo. Price in paper, $0 25 ; postage, $0 06. 
Price in cloth, ^ 50 ; postage, $0 10. 

B. PRBLIMINARY RbPORT OF THE MINERALOGY OP PENNSYLVANIA — 

•1874. By Dr. F. A. Grenth. Witli appendix on the hj'dro-carbon compounds, 
^y Samuel P. Sadtler. 8vo., pp. 206, with 7nap of the State for reference to 
^^unties. Price in paper, 50 50 ; i)ostage, ?0 08. Price in cloth, $0 75 ; post- 
^e, «0 10. 

^.» Preliminary Report of the Minbrai-.ogy of Pennsylvania for 
^^T'o. By Dr. F. A. Genth. Price in paper, $0 05 ; postage, 50 02. 

^^« Heport of Progress on York and Adams Counties — 1874. By 
. ®-»"»aifbr Frazer. 8vo., pp. 198, illustrated by 8 maps and sections and other 
^Uixsti-ations. Price in paper, $0 85 ; postage, $0 10. Price in cloth, %1 10; 
^^^>sta.ge, 50 12. 

^^ C:? • Report of Progress in the Counties of York, Adams, Cumber- 
. "^ ^^X>, and Franklin — 1875. Illustrated by maps and cross-sections t sbow- 
^^ '^l:ie Magnetic and Micaceous Ore Belt near tlie western edge of the Meso- 



jfc^"*^-^ ^^andstono and the two Azr>i<» systems constituting the mass of the South 
*~*^^^»^ tains, with a proliminari' dis(»ussi(m on the Dillsburg Ore Bed and 
^^^^c:>gue of specimens collected in 1875. By Persifor Frazer. Price, 51 25; 
^^*^^^«^ge, 50 12. 




. — C. Report of Progress in 1877. The Geology of Lancaster County, 

^1 *^ an atlas containing a colored geological map of the county, local map of 
jj^.^ ^^AP Nickel Mine, map and sections of the East Bank of Susquehanna 
; other geological sections across the county, and geological colored maps 
>>rk and Lancaster counties. By Persifor Frazer. 8 vo., pp. 350. Price 
)port, 50 89 ; postage, 50 16. Price of Atlas, 51 32 ; postage, 50 08. 
* Report of Progress in the Brown Hematite Okk Ranges of Le- 
^ "^^i County — 1874, with descriptions of mines lying between Emaus, Al- 

■|l ^^^'^is, and Foglesville. By Frederick Prime, Jr. 8vo., pp. 73, with a contour- 
mop and 8 cuts. Price in paper, 50 50 ; postage, 50 04. Price in cloth, 
; postage, 50 06. 
X). The Brown Hematite Deposits of the Siluro-Cambrian Lime- 
op Lehigh County, lying between Sliimersville, Millerstown, 

(1) 



Sohenokavllle, Ballietsvllle, mid the Leiiigh river— 1875-6. By PredertnTt ' 
Prime, Jr. 8 to., pp. 99, with 5 map-aheeU and a plateg. Price, 81 00 ; post- 
age, CO 12. 

E. Speoiai. Repobt on the Trap Dykes and Azoio Rooks of South- 
eastern PeimBylvTHiia, IB7o; Part I, Hiatorieal Inlroduotion. lly T. Starry 
Hunt. 8 vo., pp. 2.J3. Pnob, $0 48^ postage, SO 1^. 

P, Rkpobt Of P^ooREaii IN THE JusiATA DtHTHiCT OH FosBil Iron Ore 
Beds of MldillB Pennsylvania. By John 11. Deweflit. Willi a, report of Iha 
AuoHwicit VALLEr AND EAST Bboad Top DiaTHicT. By C. A. Ashbur- 
ner. 1874-8. Ijlustnited. with 7 (geological maps and 19 aectvonjj. S vo., pp. 
805. Price, S2 55 ; postage, (0 20. 

G. Repokt of Prouhkss in Bradcohd anoTiowa Codntieb — 1874-8. I. 
Limits of the CATrtKiLi. asd Chemuno Formation. By Andrew Sher- 
wood. II. Description of the Babclav, BLOsamiJtn, Fall Brook, Abnot, 
Antrim, and Uaises Coal Firlds, and at the Fobks op Pisb Urkkk in 
PoTTBB CoD.vTV. By Franklin Piatt, III, O.v the Cokino of Bitumin- 
ous CoAi.. By John Fultoii. lUuatrated with 2 oolored Geological county 
maps, 3 page platea and So cuW. 8 vo., pp. 271. Price, fl 00 ; postage M 13. 

GG. Report OP pHoaBEMs. TaEGEoi.ooTOPLYcoM:iN(iANtiSLii.i.iVAN 
CocHTiBS. I. Field Notea, by Aiidraw Sherwood. II. Ccal Basins, liy Frank- 
lin Piatt. With two oolored geoli^ical oomity inapa and numerouB illustra- 
tions. B vo., pp. 268. Price, f 1 08 : poat^e, $0 14. 

OQG. Report op Pbouhbss in 1876-9. 8 vo., pp. 120. The Geology of 
PoTTBB County, by Andrew Sherwood. Report on tlie Coal Pigld, by 
Frankliu Piatt, with a colored geological map of ooiiuty, and two page plates 
of sections. Prioe, fO TiS ; postage, SO 06, ^ 

H. Rbpobt ofProhrbss IS THE C1.EARFIE1.0ANI1JEPFBBSON District 
OP the Bituminous Coal Fiklds of Western Pen nay 1 van ia— 1874. By 
FraiibUn Piatt. 8vo., pp. ^96, illastrated by 139 cuts, S maps, and •! seeliont. 
Price in paper, (1 50 ; postage, EO 13. Price in cloth, Jl 75 ; postage, 80 15. 

HH. Report op Proqbbss in the Cambria and Somebbet District 
OP THE Bituminous Coal Fields of Western Pennsylvania — 1875. ByF. 
and W. Q. Piatt. Pp. 194. illustniled with 84 wood-cuts and 4 map« and sec- 
iiiins. Parti, Cambria. Prioe, 51 OU; postage, ?0 12. 

TDBH. Repobt of Progress in the Caiibria and Sombbsbt Distbiot 
OP THE BiTUitisors Coal Fields of Western Pennsylvania— 1878. ByF. 
and W. G. Piatt. Pp. 318,' illustrated by 110 wood-euls and mdpjandaeis 
(ions. Part II. Somerset. Price, 50 8,'i ; postage, (0 IS. 

IIHIIH. Report of Proobebs in Indiana County— 1577. By W. G. 
Piatt. Pp. 316. With a colored map of the county. Prioe, (0 80; postage, 
to 14. 

HS. REPORTOpPROGBBSSIN ABMSTBOSOCOnNTY— 1879. ByW.G.Plfttt. 

Pp. 238. With a colored map of the county. Price, fO 75 ; poetise, SO 16. 

I. Report of Pboqbess in the Vbnanoo County District — 1874. By 
John F. Carll. With oliservntiona on the Geology around Warren, by F, A. 
Randall; and Notes on the Comparative Gec)logy of Norlh-eastpm Ohio and 
SortlilweHtem Pennsylvania, and Western New York, by J. P. Ijesley. Bvo., 
pp. 1ST, with 2 maps, a long section, and 7 cuts in the text. Price in paper, 
pi 60; posU^e, (0 05. Prioe In cloth. SO 85 ; postage, SO OS. 

II. Report c 
By John P. Carll. Pp. 3 
Priee, 50 (iO; posci^e, fO 18. 

m. Report OP pRooREBs— 1375 to 1S79. The Geology of the Oil Rboiokb 



0' Warrbx, Vbxawoo, Ci^bion, axd nuTLEU Counties, inoludinjj sur- 
^^ of the Gtariand and Panama Ck>nglomcnitos in Wnrron and Crawford, and 
in Olttutanqna county. New York. Descriptifms of oil well rig and t<M)l8, nnd 
^diRcoaaion of the pre^lacial and postglacial ilniinago of tlie Ij:iko I>io country. 
% John F. Carll. Pp. 482 ; with two indexeH, 123 lw^;e platen, and an atlan of 
^sheets of mapa, well sections and working drawings of well rig and tools, 
^ce of report, tO 00 ; postage, tO 10. Prico of atlas, SI 70 ; ixwtago, tO 12. 

J. Special Report on tiik Petrolki'm of 1*kxn.*<yi.vania — 1&74. its 

Production, Transportation, Mannlacturo, and Statistics By lU'iiry K. Wrig- 

^^T' To which are added a Map an<l Pn>lilo of a lino of lovols througli Hmler, 

-Armstrong, and Clarion Counties, hy D. Jono« Ijur<is: an<i also a Map an<l 

^ftle of a line of levels along Slippery RtHjk Oei'k, by J. P. Ta'sIov. 8 vo., 

pp. 122; 5 maps and sectionSf a pinto and ."> cuts. Price in paper, ?0 75 : i>ost- 

^. 80 00. Price in clotli, §1 00 ; postage, ?() OS. 

K- Heport on Greene ani> Wasiiin<*ton CorNTiKs— 187.'), Bituminous 
^1 rields. By J. J. Stevenson, 8 vo., pp. 4J0, illustrated hy :J st^rtiouM and 2 
ounty »»ap«, showing the depth of the Pittshurg and Wayneshurg troal bed, 
"^iioath the surface at nuniei*oiis points. Price in paper, $0 ♦>.') ; postiige, $0 ICu 
Price in cloth, 50 90; postage, §0 IS. 

^K. Report of Prooress in the Fayette and Westmouelano Dis- 
triotof the BiTCMiNoi's Coal Fields of Western Pennsylvania — 
loTe. By J. J. Stevenson; pp. 437, illustrated by HO ii'fxxf-cuf.f and 3 (•t>unty 
''**^^«, colored. Parti. Eiustern Alleirhenv Countv, and Favette and West- 
*"^i"eland Counties, west from Chestnut Ridge. Price, §1 4U; i>«)stage, ?0 20. 

■*^1CK. Report op Progress in the Fayette and Westmoreland 

iBfHicT of the BiTrMiNoi's CoA L FiELDS of Western Pennsylvania — 1877. 

^ '^- J. Stevenson. Pp.331. Part II. The Li(K)N1kr Valley. Illustrated 

*^ 107 wood-cuts, 2 plates, and 2 conntj- via2)s, tx)lored. Price, ?1 40; post- 

*»®» «U 16. 

■*-•• 1875 — Special Report on the Coke MANUFACTruE of the Yoxjoii- 

/^*'*:iSNY River Valley in Fayette and Westmoueland ('ounties, 

A *^ OeologioiU. Notes of the Coal and Iron Ore Beds, from Survevs, l)v Charles 

jj^ X oung; by Franklin Piatt. To which are ai)})ende(l: I. A Uei)ort on 

j ^^>ods of Coking, by John Fulton. II, A Report on the use of Natural Giis 

^ ^^Xe Iron Manufacture, by John B. Pearse, Franklin Piatt, and Professor 

^:*^tler. Pp. 252. Price, ?1 00 ; postage, ?0 12. 
j^"^^* Report of PRO(>Rt:ss in the Laboratory of the Si:rvey at 
j^ "^ >?tRiSBURa— 1874-0, by Andrew S. McOeath. 8 vo., pj^. 1 {).'>. Price in pa- 

^J"-* 30 50: postage, $0 Oo. Price in cloth, SO Ti); postage, SO 08. 

^^ "^^M. Second Report of Progress in the Laboratory of the Si'R- 

^- '"*^V"at Harrisburg, by Andrew S. McCreath — 187(5-8, including I. ChLssilica- 

Y^^'^ of Coals, by Persifor Frazer. II. Firebrick Tests, by Franklin Piatt. 

^, ^« Notes on Dolomitic Limestones, bv J. P. Leslev. IV. Utilizjition of An- 

^***aoite Slack, by Franklin Piatt. V. Determination of Carbon in Iron or 

^^•^el, by A. S. McCreath. With 3 indexes, plate, and 4 page plates. Pp. 438. 

^^^ice in cloth, ?0 65 ; postage, fO 18. 

^, Report of Progress— 1875-0-7. Two iuindred Tables of Elevation 
^^ove tide level of the Railroad Stations, Summits and Tunnels ; Canal TjO(»ks 
^tid Dams. River Rifllos, <tc., in and around Pennsylvania; with mrtp ; pp. 27P. 
^y Charles Allen. Price, ?0 70; postage, SO 15. 

O. Catalogue OF THE Geological MusuEM— 1874-5-0-7. By Charles E. 
Hall. Part I. Collection of Rock Specimens. Nos. 1 to 4,264. Pp.217. Price, 
lO 40 ; postage, f 10. 

(3) 



O^. Catalooub OP THBGBOl.OfllOAi.MtrBETiM. By Charles E. HsU. Part 
TL 1. Colleotion of rock speoiraenB, Nos. 42flS to SffTi. 2. Palceoiitological 
Bpoolmens. Frloe, |0 40 ; postage, fO 12. 

P. IS79— Atlas of the Uoal Flora op PESNayLVANiA and of thb 

CABFIOMFBBOtrS FORMATION TDROUHHOCT THE UNITED StATEB. 87 plat«H 

with explanations. By Leo Lesquereux. Priue, 83 85; poBURe, (0 32. 

PP. UpPKB CARBOmFBROUS FLORA OP WBBT VIRGINIA AND S. W. 

Pennsylvania, wltli 38 plnCea and text. By Wm. Fontaine, A. M., and I. C. 
White. Prloe, 83 25 ; poatage, 10 17. 

Q, Report of Proqrhhs is the Beavkh Rivtsr District op the Bitc- 
MlNOTJS Coal Piblds of Western Pensbtlvania. By I. C. White; pp. 
837, illustrated with 3 Oeolugical tniipa of parts of Beaver, Butler, and Alle- 
gheny Counties, and 21 plates uf vertical sections— \Slh. Price, %\ 40; poat- 
%e, $0 20. 

QQ. Rbpobt op Proqresb in 1877. The Geology of Lawrbmce Couktt, 
to which is appended a Bpeaial Report on the Correlation of the Coai. 
Mbasubes in Western Pennsylvaiiift and Eaatern Ohio. 8 vo., pp. 338, with 
a calotid Geological Map of the oouaty, and 134 vertical aeeliom. By I. C. 
White. Prioe, SO 70; postage, |0 15. 

QQQ. Bbport op PBOQREBa IS 1878. 8 vo., pp. 233. The Geology of 
Meboer Codntv, by I. C White, with a colored geological map of county, 
and 119 vertioal seotions. Prioe, (0 BO ; postage, (0 11. 

B, Report op Pboorbss. The Geology of MeKean Connty, and its con- 
nection with that of Cameron, Ellt, and Forest. By Cliaa, A. Asbburner. Pp. 
370. Illustntted \iy 33 page plates and 2 maps, and accompanied by an atlas 
oontainlngSsheetsof mapaandseetions. Price of report, JO 75; postage.M 18. 
Price of maps, (0 05 ; postage, ?0 07. 

V. Report OF Pbo OR ESS— 1878. Parti. The Northern Townships of But- 
ler county. Part II. A special survey made in 1875, along the Beaver and 
Shenango rivers, in Beaver, Lawrence, and Mercer Counties. 8 vo., pp. 248, 
with 4 maps, 1 profile section and 154 vertical aectiona. By H. Martyn 
Chance. Price, |0 70 ; postage, (0 15. 

VV, Report OF PRooBEsa in 1879. 8 vo., pp. 232. The Geology of Clar- 
ion County, by H. Martyn Chancse, with colored geological map of isounty, 
a map of the Antlclinals and Oil Belt, a contoured map of the Old River 
Channel at Parker, 83 local sections figured In the texl^ and i page plates. 
Price, to 43; postage, tO 12. 

Other Reports of the Survey are in the hands of the printer, and will soon 
be published. 

The sale of copies is conducted according to Section 10 of the Act, which 
reads as follows : 

• * • "Copies of the Reports, with all maps and supplemenffl, 
shall be donated to all public libraries, universities, and colleges in the State, 
and shall be furnished at cost of publication to all other applicants fur 

Mr. P. W. FoRMAN is aathorized Xa conduct the sale of reports : and letters 
and orders concerning sales should be addressed to him, at 223 Market street, 
Harriaburg. Address general communications to Wu. A. Inqham, Secretary. 
By order of the Board, 

WM. A. INGHAUr, 
Secretary nf Board. 
Booms of CommlBsion and Museum : Address of Secretary: 

* tSS Market Street, Harrisburg. 2£3 Market Street, Harritbura. 
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